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ABSTRACT

Thi s handbook is provided as basic design guidance for facilities covered by
facility category codes 171-20 and 171-35 for use by experienced architects and
engi neers. The contents include design criteria for simulator facilities,

mai nt enance training facilities, and aviation survival training center facilities.
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FOREWORD

Thi s handbook has been devel oped from an evaluation of facilities in the shore
establ i shnent, from surveys of training manufacturer's facility requirenents,
and from sel ection of the best design practices of the Naval Facilities

Engi neeri ng Command ( NAVFACENGCOM), ot her Governnent agencies, and the private
sector. This handbook was prepared using, to the maxi mum extent feasible,

nati onal professional society, association, and institute standards.

Devi ations fromthese criteria in the planning, engineering, design, and
construction of naval shore facilities cannot be nmade w thout prior approval of
NAVFACENGCOM Criteria O fice.

Desi gn cannot remain static any nore than can the functions it serves or the
technol ogies it uses. Reconmendations for inprovenment are encouraged from

wi thin the Navy, other Governnent agencies, and the private sector and shoul d
be furnished on the DD Form 1426 provi ded inside the back cover to Commandi ng
O ficer, Southern Division, Naval Facilities Engineering Conmand, Code 0712DB
2155 Eagle Drive, P.QO Box 190010, North Charleston, South Carolina 29419-9010;
t el ephone (803) 820-7321

DO NOT' USE THI S HANDBOOK AS A REFERENCE DOCUMENT FOR PROCUREMENT OF FACI LI TI ES
CONSTRUCTION. IT 1S TO BE USED | N THE PURCHASE OF FACI LI TI ES ENG NEERI NG
STUDI ES AND DESI GN ( FI NAL PLANS, SPECI FI CATI ONS, AND COST ESTI MATES). DO NOT
REFERENCE I'T IN M LI TARY OR FEDERAL SPECI FI CATI ONS OR OTHER PROCUREMENT
DOCUMENTS.
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Section 1: | NTRODUCTI ON

1.1 Scope. This handbook is intended to assist in design of the
hi ghest quality aviation training facilities at reasonable cost and in
conpliance with DoD criteria. It covers the design requirenents for aircraft

operational and mai ntenance training facilities. Special attention is
focused on accommopdati ng a dynami c training environment which is on the

| eadi ng edge of current technology. Terse statenents fromother criteria my
appear in the text for pronpting the user on unique issues; however,
references are generally made to appropriate criteria in order to avoid
redundancy and assure the use of the latest criteria.

1.2 Distribution of Responsibilities. Shore activities and AJE
designers using this handbook are advised that there are several participants
in the devel opnment of aviation training facility design. First, there is the
| ocal command and resource sponsor that identify the need for a new,

enl arged, or upgraded facility and initiate the project devel opnment process.
Second, there is the Naval Air Warfare Center, Training Systens Division
which is responsible for the procurenent of training systenms for the Navy and
Mari ne Corps as directed by the Naval Air Systens Conmand. Third, there is
the Naval Facilities Engineering Conmand (NAVFAC), which is responsible for
managenent of design and construction of all Navy shore facilities.

1.3 Backgr ound
1.3.1 Simul ator Facilities. The flight simulator was introduced during
Wrld War Il to train aviators quickly and safely in the fundanental s of

flight. Today's sinulators performthis function and, when conbined wth

vi sual systens, can train pilots in landing at sea, air conbat naneuvering
and weapons delivery. Technol ogy has produced stationary trainers capabl e of
simul ating the notion of high performance jet aircraft through seat assenbly
"g-cui ng" dynam cs with hydraulic and pneunatic-driven conmponents and
realistic cathode ray tube (CRT) projection systens nounted directly to the
canopy. Adoption of these "stationary" trainers will undoubtedly reduce the
mechani cal and structural requirenments typically required by trainers on
nmoti on pedestals with hydraulic needs and dynam c structural | oads.

Hel i copters and certain other aircraft will continue to use notion systens.
Demand for simulation devices will continue to grow as economc nerits are
fully realized and as both reservists and those on active duty are required
to maintain a high state of readiness. Operational Flight Trainers (OFTs)
with notion and visual capabilities are being used for "flight hour
substitution.”

I nnovations in visual display technol ogy such as mniature visua
di spl ay headgear, cockpit controls, and sophisticated dual screen touch
screen CRTs may eventual ly enable commands to conduct internediate |evel
trai ning exclusive of notion systens and dones. Single and doubl e donmes can
be as large as 40 feet in diameter. Future trainers may downsi ze dones;
however, visual equi pnent placed outside the smaller donmes could stil
justify the sanme spatial requirements in the high bay area. Advancenents
whi ch can accurately simulate accel eration vectors, energi ng head and eye-
tracked display systens, and wider fields of view are major devel opnments.

Future training systenms will operate in an integrated node.
Facilities must then accombdate conputer areas in close proximty to a

1



M L- HDBK- 1027/ 4A

central conputer nanagi ng the training environnent. Integrating training
systens to perform conbi ned operations, such as flying a mssion with attack
aircraft and fighter escort, could require the use of satellite

conmuni cati ons between bases. Antisubmarine warfare (ASW helicopter

simul ators can now be linked in pairs for conbined training with each ot her
and with the antisubmari ne sensor operator and acoustic trainers. The P-3C
OFT has the capability of coupling with a P-3C tactical operational readiness
trai ner which allows acconplishnment of certain crew coordination
qualification exercises. Previously, these "quals" had to be done in the
aircraft. The use of sinmulators for mssion preparation will drive sone
simul ators to becone portable for squadrons to carry on depl oynent yet retain
sufficient capability to sinulate the m ssion environnent.

1.3.2 Mai nt enance Training Facilities. Miintenance trainers were

devel oped to instruct students in the nethods and procedures required to
maintain aircraft systens. The trainers allow the students to see, and in
some cases, gain hands on experience with the equi pnent prior to working on
actual gear w thout produci ng wear on the actual equipnent.

1.3.3 Avi ation Survival Training Center (ASTC) Facilities. Aviation
Survival Training enhances operational readiness through preservation of
human |ife and conservation of aviation assets by way of the Naval Aviation
Survival Training Program (NAPTP), Naval Aviation Water Survival Training
Program (NAWSTP), Fleet Air Introduction/Liaison of Survival Aircrew Flight
Equi pnent ( FAI LSAFE) Program and the Aeronedical Safety O ficer (AMSO
Program Training will famliarize all prospective and desi gnated
aeronauti cal personnel, sel ected passengers, project specialists, and any
ot her authorized personnel with the aeronedical aspects of flight and prepare
themto properly enploy aviation life support systenms (ALSS) and survival
procedures.

The students are allowed to see denonstrati ons and gai n hands-on
experience prior to using actual gear.

1.4 Planning Criteria. GCeneral planning criteria for training
facilities is in NAVFAC P-80, Facility Planning Criteria for Navy and Marine
Corps Shore Installations, under Category Code 171 in Chapter 2, Section 1.

1.5 Proj ect Engi neering (PE) Phase. During the PE phase, a "Tota
Team Pre-Desi gn Process" session at the host activity should be used to
establish requirenents and to famliarize all present with the roles of each
team nmenber. Include at the session a project team consisting of the using
activity (or customer team which includes public works specialists and the
System Saf ety Wirking G oup (SSW5, Resident O ficer in Charge of
Construction (RO CC), major claimant and end user), the Engineering Field

Di vision (EFD) engineer- or architect-in-charge, the training equi pnent

manuf acturer, the facility design firm (if designed by A/E) and the equi pment
procuring agency. In addition, for sinmulators, include the NAVAIR Program
Manager Assistant for Training (PMA205) and Shore Facilities Ofice (Code
09Y), Naval Warfare Center Training Systens Division (NAATSD) Trainer
Facilities and El ectromagnetic Effects (Code 412), and the Contracting

O ficer Technical Representative (COTR). Include the Naval Air Mintenance
Trai ni ng Goup Detachment ( NAMIRAGRUDET) for aviation maintenance training
facilities. Marine Corps projects nust include the Fleet Introduction Team
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(FIT) and the S4, which is the Marine counterpart to the Navy Public Wrks
Ofice. ASTC projects must include the Ofice of the Assistant Secretary of
Def ense (Health Affairs) Defense Medical Facilities Ofice [ OASD( HA) DVFQ ;
Bur eau of Medicine and Surgery (BUVED) (Code 43); NAVFAC (Code 09MD); Naval
Aer ospace and Qperational Medical Institute (NAM); NAWCTSD (Code 412) and
Naval Heal t hcare Support O fice (HSO (Code 44).

For new sinulators, the manufacturer's Trainer Facility Report
(TFR) is required for simulators as a precedent to ready-for-design
certification. Consult NAWTSD (Code 412) for relocations of existing
simul ators. The training equi pment nmay continue to undergo devel opnment as
t he buil ding design progresses; therefore, nethods of conmunication between
the facility designer and manufacturer via the EFD nust be established.
NAVAI R engi neering personnel are avail able during design and construction to
provi de specialized expertise to NAVFAC and can arrange for manufacturers
representatives to attend design reviews. Review sessions attended by the
manuf act urer nust be approved in advance by NAVAI R Codes 09Y and PMA205 and
NAWCTSD Code 412. Manufacturer and facility designer schedul es nmust be
closely nonitored. This will allow design personnel to schedul e design
subm ssions to avoid potential design change orders. The type of
devel opnental nodifications which traditionally have the greatest inpact on
the facility design should be identified by the manufacturer. Device rel ated
i ssues account for the majority of design changes. Repositioning of reaction
bases and increasing electrical power, HVAC, and hydraulics are often
required.

1.6 Constructi on Phasi ng. Phasi ng can severely inpact the cost of a
project. Aviation Training Facility projects are dynam c in that devel opnment
of training devices often parallels the building design devel opnment. Eval uate
construction phasing closely to mnimze unnecessary constraints on the
construction contractor. The RO CC nust be involved early on in the project
to advise the project teamon any proposed phasing plan. Wall openings
required for large training equipnent installation nmust be included in
phasi ng plans to ensure that access is available at the time of delivery and
t hat subsequent closure or panel replacenent can be acconplished by the
construction contractor. Additions and alterations to existing facilities
require special attention since the work may cause unaccept abl e out - of -
service break-in-training conditions for existing devices. For new
construction, include time after the building is "punch list ready" for
techni cal training equipnent and col |l ateral equipnment installation to
establish the ready for training date.

1.7 Site Verification. The requirenment for aviation training
facilities to be located in close proximty to core activity and flight Iines
nmust be bal anced with the need for a relatively noise free environnment for
classroominstruction and mninmal vibration which can affect sinulation

equi prent. Conply with OPNAV Instruction 11010.36A, Air Installation
Conpati bl e Use Zones (Al CUZ) Program Accordingly, aviation training
facilities should be classified as Educational Services and are not permtted
i n noise zones with Day-N ght Average Sound Level (DNL) of 75 or above.

Refer also to P-970, Planning in the Noise Environnment. Training equi pment
is designed to tolerate a certain strength of electromagnetic fields;

however, exceeding the design limts could result in malfunctioning equi prent
and physical damage. Review siting to confirmif any of the follow ng wll

i npact the project:
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a) other construction

b) future expansion

c) archeol ogi cal

d) wetl ands

e) coastal zone nanagenent

f) environnental permts

g) fire protection water pressure

h) flood plain

i) security clear zone

j) fornmer hazardous waste spills (contam nated soils)

k) storm water managenent

) historic preservation

nm base fire departnents

n) separation of structures per ML-HDBK-1008C, Fire Protection
for Facilities Engineering, Design and Construction

0) significant biological features (vegetation, wildlife, etc.)

p) mcro-climatic conditions

g) other land-use factors as noted in Master Plan

ry soil stiffness inpact on vibration control

s) high-intensity noise

t) TEMPEST requirenents

u) Base Exterior Architecture Pl an (BEAP)

v) Electromagnetic Interference (EM) Survey

w) radiation hazards

1.8 Operation and Mai ntenance Support Information. Operation and

Mai nt enance Support Information (OVSl) devel opnent is nmandatory on aviation
trainer facilities. The designer will normally prepare the OVSBI package
using material provided by the construction contractor

1.9 Cancel | ati on. This handbook, M L-HDBK-1027/4A, dated 9 March 1998,
cancel s and supersedes M L-HDBK-1027/4, dated 31 Decenber 1993.
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Section 2: S| MULATOR FACI LI TI ES

2.1 Functional Requirenents. Aviation simulators range fromPart Task

Trainers (PTT) to Wapons Tactics Trainers (WT) and vary in size fromsingle
roomtrainers to integrated conplexes with several simulators performng the

sanme m ssion.

a) Part Task Trainers, Aircrew Systens Trainers and Cockpit
Procedures Trainers are primarily used to instruct the pilots in the |ayout
of the cockpit and Naval Aviation Training and Qperating Procedures
St andardi zati on (NATOPS). This could be a nockup of the cockpit or an
operators console. Normally the supporting conputers for the trainers are
not separated fromthe nockup. A trainer containing a nockup of the cockpit
may i nclude hydraulic systens to sinmulate the control stick resistance and
requi res approximately 120 additional square feet for the punp.

b) Tactics Trainers normally simulate the non-piloting type
positions of the aircraft such as the Radar Intercept Oficer (RO, the
Anti - Submarine Warfare (ASW aspects, and the Naval Flight Oficer (NFO of
EA-6B aircraft. Many times these trainers are coupled to an operati onal
flight trainer to integrate the pilots with the crewren for m ssions.

c) Operational Flight Trainers (OFTs) can either be static or
nmount ed upon a six degree of freedom (DOF) notion system Visual systens
range from cat hode ray tube (CRT) type to the 40 feet dianeter done wth
projection systems. The procuring activity should include 60 Hz to 400 Hz
conversion equi prent in the procurenent contract for any equi pnment requiring
400 Hz power.

d) Weapons System Trainer (WBT) is basically a conbination of the
OFT and the tactics trainer. FEach portion of the WST is normally capabl e of
operation in either the stand-al one or integrated node.

e) Weapons Tactics Trainer (WT) for the F14 and F18 hi gh
performance fighters is conparable to having two OFT's integrated into a
single trainer. AH1 and AH 64, on the other hand, use one cockpit for the
pilot to fly the aircraft and the second cockpit for the gunner to control
the aircraft weapons. The key itens that make up a WIT are the visual systens
for environnent and targets and the ability to integrate as noted above.

The prime docunent in the facility devel opnent is the simulator
manufacturer's TFR. The TFR typically outlines facility requirenments to
acconmodat e each trainer device and is normally not available until after the
equi prent contract has been awarded. Coordinate closely with the device
manufacturer if the TFR is not available. This handbook contains "Trainer
Facility Data" sheets which reflect the pertinent requirenents in standard
format for the designer.

2.1.1 Speci al Program Consi derations. Device support, physical security,
future nodification to the equi pnent, pollution avoidance fromthe hydraulic
fluid spills, adequate conmputer roomair conditioning and cl ean power are
prime considerations for training facilities.

2.1.2 Future G owh. Ascertain any future upgrades and growt h patterns
which may affect design flexibility for the high bay and conputer roons.
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2.2 Facility Design. Locate sinulator devices renote from sources of
vibration within the building. Ildentify existing sources of vibration in
bui | di ngs which are retrofitted for device installation and provi de nmeasures
to control vibration. |In the future, requirenents for contractor office
space will probably increase with nore private contracting for training
servi ces.

2.2.1 Site Planning. Base the siting on a thorough investigation and
anal ysis of the existing physical conditions of the |and and the functiona
requi renents of the project. Place structure(s) and paved areas to mnim ze
disruption to any existing utilities and/or future expansion. See nechanica
sections for requirements on utility entry points into the nmechani cal room
Accommopdat e future expansi on pl ans.

The site nust provide adequate truck turnaround and maneuveri ng
space for the installation and renmoval of training equi pnent. The exterior
access drives required for the installation and renoval of equipnent fromthe
facility will be used for that purpose very infrequently. Wen not being
used for equipnent installation and renoval, the maneuvering space can be
used for other purposes such as extra parking. Consult the using activity
and base for needs. Designated pilot and instructor parking spaces are
recommended convenient to the building entry. Reevaluate site |ocations near
sources of vibration due to extreme sinulator sensitivity where | aser
projector systens are incorporated. Avoid simulator |ocations adjacent to
heavy equi prent vibration sources or truck traffic.

2.2.2 Architectural. Place enphasis on sinple, straightforward
functional solutions to both interior and exterior design and detailing.
Careful interior planning and design are necessary to ensure the nost
effective training environment. Space planning should result in a

Furni t ur e/ Equi pnent Footprint with life safety considerations conplying with
NFPA 101, Life Safety Code.

Massing for simulator facilities is usually governed by the high
bay whi ch encourages two | evels of adjoining ancillary support space. |If
handl ed properly, this can elimnate multiple roof |evels and m nim ze roof
area and overall cost and trainees can usually access done and noti on based
cockpits directly fromsecond fl oor level. Mintain adequate floor to
structure clearances. Mnimzing heights in the high bay area can severely
inhibit flexibility for future trainer nodifications. Seismc design may
require limts on the height of structures and special design configurations.
Fol | ow gui delines given in ML-HDBK-1001/1, Basic Architectural Requirenents
and Desi gn Consi derati ons.

2.2.2.1 Adj acency. Some spaces require adjacency for the efficient and
correct operation of the equipnent installed therein while others provide

adj acency for the convenience of the users of the facility. See Figure 1

For instance, a training device with hydraulic systens requires a punp room
adj acent to the trainer room whereas Briefing/Debriefing roons are |ocated
adj acent to the respective trainer for conveni ence of instructor and trainee.
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Si mul ator Facility Bubbl e D agram
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A primary adjacency requirenment is that the device area must be
adj acent to the mechanical punp room the conputer room and the instructor
station/consol e space. The maxi num di stance from si x degree of freedom (DOF)
devices to the hydraulic roomis 150 feet. Place high bay areas of the sane
or nearly equal height adjacent to each other and combine into one |evel for
sinmplification of roofing and structural systens and resultant cost savings.

2.2.2.2 Circulation. Grculation patterns in sinulator facilities and
intensity vary anmong aviation training facility types. Varying nunbers of
adm ni strative personnel, contract personnel, trainees, and instructors
contribute to the pedestrian traffic |load. Arrange spaces to provide the
nost direct access. Goup classroons utilizing oversized equi pment to

m ni mze need for lengthy extra wi de access corridors to the exterior. Wden
corridors used for display.

Circulation intensities are simlar to an admnistrative facility
except that in/out traffic for instructors and pilots is brisk. Sinulator
facilities nust al so support contractor personnel, Government administrative
support personnel, and visitor traffic. Accommpbdate pilot trainees' ready
access fromthe building entry to the training stations and Ready Room

A visitor control point is required for all building entrants for
i ssue of badges and signing in and out. C assified storage areas and
classified control can conplicate the pedestrian flow and fire exiting
patterns. Card reader and key pad access control may be required by the user
and the base security officer in conjunction with Naval Crim na
I nvestigative Service Conmand (NCIS)

2.2.2.3 Functional Priorities. The nost inportant sections of the facility
are those that are directly required to performthe training mssion. O her
portions of the facility are secondary. Space groupings in order of

i mportance are:

a) Training roons (e.g., classroons, brief/debrief roons, trainer
rooms, etc.) required to performthe training

b) Direct support spaces, such as conmputer roons, Storage roons
for classroom materials, nmechani cal equi pment roons, instructors' offices,
etc., without which, the training would be degraded or inpossible to perform

c) Indirect support spaces, such as toilets, |ounges and
adm ni strative offices, w thout which training can be acconplished, but at a
cost in the efficiency of the training organization

2.2.2.4 Spaces and Characteristics

Adm nistrative O fices. Includes secretarial functions,
supervisors, and/or security personnel. An open office partition plan in
adm ni strative areas should be used for econony of space and open intra-
of fice communi cations. An acceptable path of travel nust be established per
NFPA 101 for fire exiting. Provide sound absorbing materials as required in
of fice areas. Provide access flooring where conputer networks are required.
Refer to M L-HDBK-1034, Administrative Facilities, for additional data.
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Assistant O ficer in Charge (AOC). Reports directly to the
Oficer in Charge. This space may not be required within all facilities
since this person may already have adequate of fice space el sewhere.

Brief/ Debrief Room The debriefing roomis used to instruct the
trainees in the training mssion prior to the sinulated flight and to debri ef
the trai nee on performance and inprovenment. This instruction incorporates
the use of charts and replay of the mission fromthe sinulator conmputer
nenory or tapes.

Accommpdate two to eight people and a debriefing conmputer consol e
where required by the TFR  Access flooring is required for consoles. A CRT
screen, keyboard, and disk or tape drive unit cabinet are utilized. Provide
chart pin-up wall space and a nmarker board where required. One roomat 100
square feet is required for each WIT or OFT. Maintain a maxi num noi se | evel
of 35 Dba conplying with DM 1. 03, Architectural Acoustics.

G assroom Equi pnment Storage. Provide a |ockable closet accessible
fromthe classroom Centralize other storage shared by other classroons on
the sanme fl oor.

Computer Room Cenerally contains the visual inmage generation
equi prent, simul ati on conputers, conputer nenory and peripherals, and
freestandi ng cool i ng equi pment. This space is subject to nodifications
whenever the training device is upgraded. Avoid other functions in conmputer
roonms whi ch require unnecessary intrusions increase dust and air conditioning
| oads.

A typical OFT requires conputer equi pnent area, work space and
access space plus additional space for conputer roomair conditioning
equi prent. The required access floor is typically 18 inches in height and,
if possible, depress the concrete subfloor 18 inches so the top of the
access floor is the sane height as the facility finish floor adjacent to the
room The access floor space will usually serve as a supply air plenum

Conference Room Address all types of conference space utilization
to ascertain needs. Accommopdate flexibility in occupancy counts and table
arrangenents. Consider providing the capability of subdividing the roon(s)
wi th accordion folding partitions having a Sound Transm ssion O ass (STC)
rating not |ess than 40 and provi de nmaxi mum sound absorption in finishes.
Provi de porcelain "marker board,"” bulletin board, and pull down projection
screen. Provide two nmeans of egress with door swings in the direction of
exit travel for roonms exceedi ng an occupancy of 50 people.

Contracting O ficer's Technical Representative (COIR) Ofice. The
COTR moni tors contractor performance and serves as the primary point of
contact between the contractor and the Government. The COIR requires
adm nistrative office space in close proximty but separate fromthe
contractor. Provide |ockable private office for Governnent
representative(s). COIR s require efficient access to a variety of spaces in
the facility including the high bay, contractor offices and library.

Contract or Conference. Ready access to a conference room | arge
enough for the contractor to neet in private with all personnel is required.



M L- HDBK- 1027/ 4A

Contractor Wrk Room The Contractor Operation and Mi ntenance of
Simul ators (COVB) personnel will require their own work areas to perform
their adm nistrative functions and work. Space requirenments will vary with
contract requirenents.

Corridors. Set the width of corridors considering trainee
occupancy | oads and exiting and heavy circul ati on points, such as stairways
and vendi ng areas. Base m nimum w dt h di nensi ons on buil di ng occupancy,
conplying with NFPA 101 and mini mum wi dt h of equi pment maneuveri ng space,
whi chever is greater. \Were |ockers are not provided, provide coat and fou
weat her gear hangi ng areas near entrance in recessed al coves or in student
| ounges.

Darkroom This facility may be required where instructiona
support work is done. A 12 feet by 16 feet space is usually adequate.

Dedi cated Cl assroom One or nore dedi cated cl assroons may be
required for classified teaching material. Provide adequate STC ratings for
wal s in accordance with levels of security.

Device Area or Trainee Room Oten referred to as the "high bay,"”
this space contains the simulator device. Operational in-flight trainers
usual 'y incorporate some formof cockpit simulation with various conbi nati ons
of notion/non-notion and done/ non-done vi sual projection systens. Visua
projection systens nmay require special maintenance access provisions in the
manuf acturer's TFR such as wap around catwal ks or nobil e scaffolds.

Organi zational ("0') level maintenance is performed at the device.

Al l ow st owage space for noveable service platfornms. Height of the
hi gh bay area should be set generously with regard to the hi ghest excursion
[imt anticipated in proposed training device(s) and cl earances for overhead
crane during installation/renpoval and operation. Current worst case space
requirenents for a single trainer are for an OFT non-notion sinulator with a
40 feet dianeter done utilizing externally nounted visual projectors. Keep
all facility elements and fixtures outside the excursion limts of notion
si mul ators.

Provi de trenches instead of access floor systens and route fromthe
device to the hydraulic punp room and nechani cal and conputer roonms. Provide
trenches for pneumatic and hydraulic tubing and air ducts. Carefully
coordi nate trench | ayouts by device manufacturer to avoid conflicts with
catwal k pl atform bases, trainer supports, notion system pads, and ot her
obstructi ons.

Device Contractor Ofice. The office is required for the
adm ni strative work associated with fulfilling the contract for the operation
and mai ntenance of the training equipnment. It should be | ocated near the
mai nt enance room and the COIR office. This roommay be conbined with or be
identical to the Site Manager's O fice. Provide |ockable office space. Mire
than one contractor may be present on site. Provide work space for contract
instructors if required by the COIR

El ectrical Room This space contains the facility main distribu-
tion panel, subdistribution panels and step down transformers required for
the operation of the facility. Frequency converter and tel ephone panel board
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may be included. Do not conbine the Electrical Roomw th the Mechani ca
Room

El ectroni ¢ Mai ntenance and Repair. Mnor repair of the trainer
conponents is undertaken here by the device contractor. Provide workbenches
for mnor repair. |Include these on the Coll ateral Equipnent List. Consider
peg mounting boards on the wall for hanging cables. The standard Navy
el ectroni ¢ workbench, type NEB-2 with PS-1A 24VDC el ectric-converter is
recomended for el ectronic mai ntenance shops. Verify if 400 Hz and ot her
power characteristics are required. Wrkbenches nmay be ordered through the
Avi ation Supply Ofice, Philadel phia, PA Typical installation consists of
three 24-inch wi de nodul es with back panels for an assenbled size of 72
i nches wi de by 33-7/8 inches deep by 60-1/4 inches high. Suggested
conmponents foll ow

ea- FSN: 1N6625- 851- 2158 Back Panel and Shel f Assenbly
ea- FSN: 1N6110-839-8026 Electrical D stribution Box
ea- FSN: 1N6625- 851- 2157 Base Assenbly

ea- FSN. 1N6625- 851- 2156 Cabi net Assenbly

ea- FSN. 1N6625-851-2159 Tabl e Assenbly

ea- FSN: 1HW13000-4108488TM PS-1A el ectric-converter

PFRPNNW®W

Ceneral Academ c C assroom Seating arrangenment is the nost
i mportant factor in determning the size and shape of a cl assroom
Accommopdat e any special requirenents for static and operative displays and
team teachi ng, such as small, nmedium and/or |arge class seating arrangenent
flexibility within the same cl assroom boundaries. The length required for
the front marker board al so affects the shape and orientation of the room
Refer to Ti mesaver Standards for Building Types, 2nd Edition, (MG awHilI
Book Conpany) for detailed data on seating arrangenments. Optim ze the
cl assroom si zes and shapes for flexibility and enhancenent of instruction
Avoi d "pie shape" and other configurations which limt alternate seating
arrangenents. Deternine seating types and audiovi sual characteristics before
finalizing configuration. Fixed seating tiers can decrease flexibility.
Consi der fixed seating and tiers only in facilities with a m nimum of three
cl assroons. Use of maps and fold out materials by trainees may require
seating at tables.

Aviation training facilities typically use training devices
requi ri ng nechani cal systens support. Consequently, classroons are often
exposed to a variety of support equi pment noises in addition to HVAC unit
noi se which can distract frominstruction. Provide sound baffles, absorbent
material s at noi se sources, and |ocate nechanical units renote from
cl assroonms. Avoid sound nmasking in classroons. Acoustic design |level for
cl assroonms should be RG-30 with 50 STC (mnimun) walls. Provide sound
absorbing materials in lecture roons to limt reverberation time to 1.0
second, and provi de sound-reflecting surfaces on the forward ceiling and wall
surfaces for sound reinforcement. Since classroons are repetitive spaces,
intense effort is required to assure quality in each duplicated space.

Consi der the follow ng major factors for design of classroons:

1) Seating types and arrangenents and witing surfaces

2) Space and furnishings for the |ecturer
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3) The use of wall space, including teaching aids and w ndows
4) Projection and TV facilities

5) Coat racks, storage and ot her conveni ences

6) Acoustics and lighting

7) Heating, ventilating and air conditioning

8) Aesthetic considerations

Provi de acoustically rated accordion folding panel partitions wth
i ntegral door where flexibility is desirable for subdividing classroons.
Extend details above finished ceiling to assure integrity of specified sound
transm ssion class (STC) in the interstitial space.

TV nonitors and special projection systens in addition to
traditional marker boards or porcelain boards may be used. Refer to
par agraph entitled "Audiovi sual Requirenents.” Porcelain marker boards are
preferred over "chal kboards."” Include a display rail with clip fasteners.
Val | perimeter tack strips should be provided for graphic display, such as
maps and charts. Non-obtrusive observation sidelights are required at
classroomentries. Provide |ockable storage space for itenms such as student
gui des, training aids, small portable nockups and trainers. Limt storage
areas for audi ovi sual equipnment to those itens dedicated to each cl assroom

Provide small portable platformunits in |lieu of permanent raised
platforns (plus or mnus, 8 inches high) for classroomlectern areas
utilizing denonstration techniques and in roons with over 5 seating rows.
Per manent platforms can severely limt future rearrangenents in seating and
subdi visions. Allow a generous width for the instructor to transverse the
platformfor the full length of the nmarker board. Centralize other storage
on the sane fl oor.

Ceneral Supply Storeroom Provide double doors in |Iieu of overhead
door to exterior loading area for better control of air infiltration. Verify
if dutch door or issue counter is required by the user

Hydraulic Repair Shop. This is a work station for the contract
personnel. Provide shop air and on-site collection of hydraulic fluid.

I n-Service Engineering Ofice (ISEQ. This function is
adm nistrative in nature and is required only at selected facilities and
mai ntai ns the configuration of the hardware and software of the training
equi pment with each aircraft type. An ISEOis ordinarily dedicated to one
maj or weapon systemand is |located at an installation that is a primry
training site for that weapon system A main frame conmputer roomw th access
floor system and secure storage such as classified safes may be required.
Nuner ous hardware and software publications are used. Cassified information
nmust be stored in accordance with OPNAVI NST 5510. 1H, Departnent of the Navy
I nformati on and Personnel Security Program Regul ati on and M L- HDBK-1013/1,
Desi gn CGuidelines for Physical Security of Fixed Land-Based Facilities.
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Instructor Station/Console. The Instructor Station/Console
controls the sinulation. Depending upon the functional requirenments of the
trai ning equi pnent, the instructor station or console is either a free
standing unit or is incorporated into the trainee station to allow the
instructor a direct view of the trainee. Visual contact with the device is
often desirable and can provide relief to an ot herw se cavernous space, as
wel | as provision for nmonitoring pilot access in and out of the device. The
consol e provides the instructor with the capability of nonitoring trainee
activities and controlling the training session. Separate space for this
station is not always required for flight simulators.

Provi de an access floor system This may al so be an integral part
of the sinulator device contained on-board or in other cases, both separated
and integral stations could be required. Consoles for double done trainers
may be adj acent to each other, but a folding curtain nmust be incorporated for
tenporary separation. MWall nountings for charts may be required.

Instructor Work Room  Separate dedicated instructor work space
fromtrai nee gathering areas and trai nee pedestrian traffic. Locate near or
contiguous with the Library/Learning Center for access to resource materials.

Provide | arge, clear areas for instructor work space to permt
flexibility in reapportionment of spaces. This area should be designed
around a nodul ar schenme for the greatest possible flexibility in arrangenent.
VWhen individual offices are required within general areas, they should be
encl osed by |ightweight, novable partitions. Systens or nodular furniture
provi des privacy and acoustical control in an open environment and all ows
great flexibility for changing instructor work space. PC work stations may
be used here on a network. Design power, telephone, and data distribution
wiring systens in this area to allow for frequent changes.

Janitor Coset. Provide adjustable shelving and storage space for
cl eani ng equi pnent and supplies, nop rack, and a deep sink or nop receptor on
each fl oor.

Learning Stations. The learning stations are primarily computer
aided instruction utilizing student carrels. The instruction proceeds at the
students' own pace and ability to learn the materi al

Learning Station Conputer Support. Mst conmputer aided instruction
systenms now in use require a central processor which is usually | ocated
adjacent to the learning stations area. Direct and dedi cated support of
| earning stations is provided. Provide access floor where required. Future
t echnol ogy advancenents nay replace the central processor with a desktop
conputer unit located in the learning stations area. Interactive courseware
(ICW may be used.

Up to eight classified file safes may be used. Provide security
nmeasures as required by the user and the base security officer in conjunction
with NC S.

Li brary/Learning Center. This space provides informtion and

resources. Larger centers require control of equipnent and materials with a
service counter and work space which will provide orderly issue and receipt
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as well as inventory control and repair. Audiovisual or other equipnent
repair may be required.

In addition to books, the |earning center nay contain records,
tapes, closed circuit TV facilities, film caneras, Video Cassette Recorders
(VCRs) and projection equipnment. Larger centers nay need separate stack and
readi ng areas. Provide storage for Navy publications and rate-training
manual s. Accommopdate a classified file safe where required by the user
Acoustic controlling materials are necessary to ensure a qui et environnment.

Provide for conputerized Electronic Information Delivery System
(EIDS) and carrels if required by the user. Carrels where needed nust be
sized to accomodate the EIDS. The EIDS may require a separate roomfor the
host conputer depending on the systemand may be restricted to authorized
personnel only.

Lobby. Locate for direct visual supervision of central control
Provide wall area for a bulletin board and building directory. Accomodate
any nenorabilia provided by the user. Include a recessed scuff area at the
entry point for control of debris fromfoot traffic. A vestibule is
recommended for energy conservation

Locker Room Provide permanent built-in curb nmounted | ockers
except where future flexibility is required. Provide adequate |ockers and
cl ot hes hooks for trai nee occupancy | oad and adequate garnent changi ng area
with wall nmounted nunber 8 finish stainless steel mrror. Mnimze blind
spots and/or visual obstructions except as required for privacy.

Lounge. Provide kitchen al cove, visually hidden fromlounge wth
di shwasher, m crowave oven, and small upright refrigerator. The seating area
can doubl e as conference and as an instructor work area if arranged so that
ki tchen users do not have to intrude

Mail Room Locate the mail roomoff the corridor and contiguous to
the adm nistrative area for use by the staff. Provide individual nail boxes
with two sided access. Design area to prevent queues of personnel from
obstructing corridor passage.

Mai nt enance Shop. M nor miscell aneous repair of the trainer
conponents is undertaken here by the device contractor. Base size on the
nunber of sinmulators to be housed within the facility and the nunber of
proposed mai nt enance/ support personnel. Provide space for the storage and
mai nt enance of simulator systemtechni cal docunentation and an area where the
docunent ati on can be laid out and used for maintenance procedures.

Mai nt enance Storage. Size this space to support the nunber of
simulators in the facility. This is primarily a storage space for electronic
and nechani cal equi pnent, fixtures, and publications. To keep the trainer
functional for use, it is necessary to procure spare parts, technica
docunent ation (including drawi ngs), tools and test equipnent. These itens
require storage and, in general, the larger the trainer the nore storage wll
be required.

Locking hardware is required. Include an "On Site Spares" area
whi ch can be secured separately and can accomobdate antici pated quantities.
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Provi de nmobil e shel ving systens as needed to acconmodate storage in retrofits
where space all ocations are restrictive.

Mechani cal Punp Room Typically contains the hydraulic and
pneumati c punps. Since both device contractor and construction contractor
furni shed equi prent may be located in the sane space, determ ne interface
poi nt between the two. Provide adequate access for maintenance. |nclude
space for hydraulic fluid storage. Provide concrete curbs around peri nmeter
of hydraulic punp bases and/or netal pan under punp seals with drai nage sl ope
to sunp to retain fluid waste for proper disposal

Isolate floors and acoustically treat walls and doors where this
source of vibration and sound can adversely affect adjacent spaces. |Isolate
the noise transmtted through the trench to the high bay area. Avoid
| ocating punmp roons on upper |evels where sound can reverberate through
structural systens.

Access to both interior of the building and exterior is
recommended. Punp roons supporting |arge hydraulic systens may require high
ceilings to allow mai ntenance access with a permanent or tenporary overhead
crane to assist in the maintenance procedures. Allow adequate access space
around and above equi pnent for maintenance.

Mechani cal Room This space normally contains the facility related
heating, ventilating and air conditioning (H/AC) equi pnent as well as the
sprinkler valves and piping. Area requirenment for facility HVAC equi pment is
typically 5 percent of gross floor space; however, the requirenment can vary
dependi ng on space criteria and other factors such as use of a basew de steam
system Mechani cal roons for aviation training facilities typically contain
a variety of equipment types which nust be accommpdated early in the design
Avoi d |l ocating roons with HVAC equi pnent on upper |evels where sound can
reverberate through structural systens. Provide adequate access space around
equi prent for operation, maintenance, and servicing. Locate hydraulic and
pneumati ¢ equi pnent which support the trainer devices in a separate punp room
due to air contam nants, noise, and safety considerations. The device
manuf acturer's TFR will provi de space requirenments for equi pnent to be
| ocated in the nechani cal and punp roons.

Medi a Storage Room Provisions for centralized storage and
retrieval of each type nedia nmust be provided. |In nultifloor facilities,
| ocate an additional nedia storage roomon each floor. |Include storage as
needed for slides, film mcrofilm filnmstrips, video tapes, audio tapes,
records, computer discs and other storage nedia, nmaps and charts, projection
equi prent, and audi o equi prent. Refer to M L-HDBK-1008C for fire protection
requi renents for magnetic tape and fil mstorage. Adjustable shelving is
required. Verify with the user and manufacturer if a centralized VCR control
panel area is required. Provide issue window, dutch door, or counter where
required for custoner service

Oficer in Charge (O C). The person charged with controlling the
use of the facility, scheduling the use of classroons and training devices
and mai ntaining curriculumoccupies this space. This person is also
typically the Training Oficer. This space may not be required within al
facilities since this person may al ready have adequate office space
el sewhere.
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Part Task Trainer. This is usually a one or two station trainer
used to fam liarize the trainee with the controls and operation of the
station. Cenerally the conmputers are housed in the sane area as the station
These generally do not require hydraulics, but do require 400 Hz power. Size
varies on these units due to changes in the nunber of stations and conplexity
of the sinulation. Access floor systemis required.

Pilot Ready Room This is an area where the student pilots wait
for their training briefing and "flight" in the sinulator. Several trainers
require the trainees to be in their flight suits during the training to nmake
use of the g-suit in the sinmulation. This area nmust acconmodate mal e and
femal e changi ng areas where separate | ocker roons are not available. The
Ready Room coul d al so doubl e as a | ounge.

Print Shop. This space may be required where a subject facility
provi des regional instructional support such as an In-Service Engineering
Ofice (ISEQ. Include printing equipnent in the Collateral Equipnment List.

Site Manager's Ofice. Provide a single person on-site private
office for the device contractor's nanager of operation and mnai ntenance and
supervi sor of contractor personnel. Private conversations are conducted here
bet ween t he supervisor and personnel. Provide quiet |ockable office and
acoustical rating conplying with DM 1. 03.

Tactical Library. Base justification on trainee |load. Vault may
be required. Refer to M L-HDBK-1013/1, Design Quidelines For Physica
Security O Fixed Land-based Facilities, for guidance in vault design
Provi de sprinkler protection in the vault.

Toilets. Specify ceiling hung partitions for easier cleaning and
drainage to elimnate rusting of floor nmounts. Provide solid plastic
partition finish for better hygiene and graffiti resistance. Provide shelf
for tenporary stowage of hand carried itenms such as hats and books.

Vendi ng. Provide an al cove or a separate area off the corridor
such that pedestrian traffic is not restricted, but also |ocated convenient
to or within |l ounge area. Locate vendi ng machi nes where they can be properly
serviced and mai ntained with mnimal disturbance to facility operations.
Provi de secure brackets to prevent overturning of machines and a hard surface
floor sloped to floor drains adjacent to vending nmachi nes. Buil di ngs havi ng
nore than 100 federal enployees |ocated therein or 15,000 square feet or nore
shoul d have one or nore satisfactory sites for a blind-operated vendi ng
facility.

Visitor Control. Locate the checkpoint at the primary pedestrian
entrance to the facility adjacent to the | obby and near administrative areas.
Provide 42 inch high counter with sign-in area, under counter files, |ockable
storage, intercomconsole where required, and staff phone. Accomodate
nunber of personnel designated by the user. Include a recessed scuff area at
the entry point for control of debris fromfoot traffic. A vestibule is
recomended for energy conservation

2.2.2.5 Interior Design. NAVFAC DM 14.01, Interior Design provides
i nterior design guidance. Provide inaginative and creative use of colors and
furni shings. Design solutions should al so be econoni cal and the furnishings
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mai ntai nable. Fully integrate interior design with the work of other design
and engi neering disciplines at all stages of the facility design process.
Provide only those finish systens which have a proven track record of use and
testing. Selection criteria should balance all factors related to
installation and usage: initial and |life cycle costs, ease of naintenance,
confort, etc. Refer to appropriate tables for suggested interior finishes.

a) Color. Develop a color plan that is consistent with the
buil ding program Use color to stinulate positive human physical and
enoti onal reactions and to enhance the overall functions of the buil ding.
For exanple, color may be used to direct and orient users to col or-keyed
functions on floors. Color selection can al so support mai ntenance
managenment. As a general rule, fixed building materials (e.g., pavers,
ceramic tile, resilient flooring, ceilings, etc.) should be relatively
neutral. Introduce stronger accent colors on nore changeable finishes (e.g.
paint, wall coverings, carpet, furnishings). This will allow color changes
at mninmum cost as areas are refinished in the future.

b) Floors. Training facilities are subject to heavy trainee
i nfout pedestrian traffic. Entry points and corridors nmust w thstand heavy
foot traffic. Mnimze tracked in dirt by using wal k-off nmats at entry
points to protect flooring and to reduce nai ntenance. Provide durable and
easily maintained floors. Consider safety, noise inpact, traffic bearing
requi renents, chemcals and conmpounds used on flooring and noisture that
flooring will be subjected to under normal and special conditions. Carpeting
may be used in accordance with Table 2.1, Recomended Fi ni shes,
M L- HDBK- 1001/ 1, Basic Architectural Requirenents, and M L-HDBK-1008C, Fire
Protection for Facilities, Engineering, Design, and Construction.

c) Ceilings. Metal slat ceiling systens are prohibited, since
they do not allow heat to collect at heat detectors. Value Engi neering
reports al so show significant inplenmented savings for acoustical tile
ceilings over netal slat systens. Ceiling systens for corridors which
usual Iy must accomobdate an array of utilities nmust be thoroughly eval uated
agai nst ease of access, sound control, fire protection requirenents, future
utility adaptations, life cycle cost, and maintainability. Techniques for
mai nt enance, repairs, and changing lighting fixture bulbs in the high bay may
render a finished ceiling with recessed fixture nounts inappropriate.

Fi ni shed dropped ceiling in the high bay is prohibited.

2.2.2.6 Signs. Provide a signage plan, |legend and details. Design signs
as an integral part of an overall building and site system to be furnished
and installed under the construction contract. Econony, aesthetics,
durability, flexibility, ease of installation and mai ntenance are inportant
consi derati ons of signage design. Design the systemto inhibit vandalism but
with flexibility to enable the addition or deletion of information. Select a
nmount i ng mechani smfor the signs to pernit the reuse of signs as the facility
changes. Specify an easily-read letter form such as Hel vetica Medi um

I ndicate the design, location and installation nethod in the plan, elevations
and specifications. Require the contractor, in the project specifications,
to make a conprehensive subnmittal of the proposed signage systemand to

provi de i nformati on necessary for acquiring new or replacenent signs. The
exterior signage system nust be respected both on and off the specific
facility site. Any signage nmust also be harnonious in the | andscape. Care
must be taken to use signs only when necessary and to restrict the use of
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random styl es, placenent and colors. Prepare a Signage Manual to instruct
the activity in maintenance of the signage system and provi de specialized
equi prent and materials necessary for sane.

a) Entrance Sign. Entrance signs at roadway, wal kway and/ or
buil ding entry point may be necessary to introduce the training facilities to
visitors. Position these signs for visibility and install consistently in
relationship to the roadway, wal kway or building which they serve. Reinforce
desired building entry points for all visitors, including the handi capped,
with entrance signs. Entrance signs should clearly identify the building
nane, function, nunber, and organi zation, and should be consistent with the
installation's overall signage system Oten, several building entry signs
are required to identify those activities that may be reached via a specific
entry point when a building has nore than one primary entrance.

b) Building Identification Sign. Training facility identification
signs identify a building by nane and nunber. Design identification signs as
part of the overall signage systemof an installation, using freestanding
signs and/or wall nounted signs. Locate and size building identification
signs for visibility fromthe main access street. Coordinate building
nunbers with the Public Wrks Ofice and fire service requirenments, and
position at standard | ocations on the buil di ng.

c) Building Directory. Locate a building directory where it is
clearly visible to all visitors as they enter the building. The building
directory should consist of a pernmanent header panel with the nane of the
buil ding or the major organization in the building, plus a directory section
that lists each tenant. Provide a changeable letter board w th changeabl e
letters or message slots for the directory section. |In large training
facilities, a building locator plan to identify building spaces, key
activities, and personnel may be a necessary addition to the directory.
Locate fl oor or building section directories to be clearly visible to
pedestrians entering fromel evators, stairs, or major corridors.

d) Directional Signs. Locate directional signs to indicate the
| ocation of high priority destinations, departnents and functions of a
buil ding at every decision point - opposite the elevators, opposite the
stai rways, and at each corridor intersection. Indicate route to classroons
by nunber groupings. Include directions to toilets, |ounge, library, vending
and outdoor snoking areas.

e) Roomldentification Signs. Roomsigns identify room entrances
and services such as toilets, tel ephones housekeeping activities, and stairs.
Room nunbers in addition to names are essential for repetitive spaces such as
cl assroons and offices.

f) Regulatory Signs. These prohibit certain activity, for
exanpl e, "No Snoking" or "No Entry." Many safety signs are required by | aw
or regulation and may include building evacuation, fire exit maps, or exit
maps specifically for the handi capped.

g) Informational Signs. Additional signs nmay be required to |ist
buil ding and activity operating hours.
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h) Notice/Bulletin Boards. These are especially inportant in
training facilities to control clutter and readily accomobdate changi ng
i nformati on throughout the building. Provide tack board surfaces or simlar
surface managenent systens to accomodate unantici pated nessages, signs,
posters, announcenents, etc., in high traffic areas, doors, elevators,
counters, colums, drinking fountains, public tel ephones, |ounges, etc.

i) Handicapped Criteria. Coordinate all signs with the
handi capped requi renments of Federal Standard 795, Uniform Federa
Accessibility Standards and Anericans with Disabilities Act Accessibility
Qui del i nes ( ADAAG) .

j) Additional Cuidelines. Refer to NFGS-10440, Signs, for
addi ti onal guidelines. Also, Ar Force Panphlet AFP 88-40, Sign Standards,
provi des excellent guidelines for Departnment of Defense facilities in
general. The information is nonproprietary and easily nodified to match
specific facility designs and Base Exterior Architectural Plan (BEAP)
st andar ds.

2.2.2.7 W ndows. Conply with NFPA 101 and M L-HDBK-1008C for speci al

requi renents such as sprinklers and enmergency lighting for w ndow ess
bui | di ngs and with NFPA 101 for w ndow size and nounting heights. Natural
light is desirable, but certain roonms will require blackout shades or
draperies for visual aids. Sun screens, roof overhangs, and recessed w ndows
can effectively control direct light penetration. Provide w ndow head
details to accommpdate installation of window coverings and ease of
operations. operable wi ndows for natural light and ventilation where
permtted by security provisions. Provide wi ndow ess spaces where security
regul ati ons apply. Do not use eye |level w ndows which can be a distraction
for trainees in classroomsettings. Provide clerestory wi ndows in the

cl assroons where practical for natural |ight and ventilation unless security
criteria is prohibitive.

Provi de non-obtrusive observation gl ass panels where desired by the
user in classroons, |aboratories and other non-private trai nee occupied
areas. ( azed openings that are subject to accidental human inpact due to
| ocation, such as sidelights that extend to the floor, should conply with 16
CFR Part 1201, Safety Standard for Architectural dazing Materials, issued by
the U S. Consuner Product Safety Conmi ssion

2.2.2.8 Doors and Hardware. Exterior wall overhead doors can be a critica
source of extreme heat gain/loss and air and noisture infiltration into |ab/
cl assroom settings where tenperature and humdity conditions nmust be

mai nt ai ned. Overhead coiling doors to the exterior are not acceptable for
environnental |y conditioned spaces. Provide weatherseal ed insul ated vertica
l[ift, or sectional doors, or insulated renovable panels with lifting eyes.

I nsul ated panels nmust be easily renovable by facility personnel. Provide
adequately sized interior corridor doors for classroons with oversized

equi prent, where possible, in lieu of exterior openings into each classroom
to mnimze exposure to exterior elenments. Size all doors to acconmodate the
pat h of oversized equi pnent froml oading areas to destination and between
roons. Provide inactive |leafs and renpvabl e transons where equi pnent noves
are infrequent. Allow for maneuverability in tight corridors.
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TABLE 2.1

RECOMVENDED FI NI SHES - SI MULATOR FACI LI Tl ES
ROOM WALLS FLOOR BASE CEl LI NG RENMARKS
ADM NI STRATI ON PTD OR WAC VCT OR CPT RUBBER ACT
AQ C PTD OR WAC CPT RUBBER ACT
BRI EF/ DEBRI EF PTD ACCESS RUBBER ACT
CLASSROOVES PTD VCT OR CPT RUBBER ACT 1
CLASS EQUIP STO PTD VCT NONE ACT
COVPUTER RM PTD ACCESS RUBBER ACT 2
CONFERENCE PTD OR WAC CPT RUBBER ACT
CONTR CONFERENCE PTD OR W CPT RUBBER ACT
CONTR SI TE MER PTD WAC CARPET RUBBER ACT
CONTRACTOR WORK  PTD VCT OR CPT RUBBER ACT
CORRI DORS PTD VCT RUBBER ACT 1,3,4
COTR PTD WAC CARPET RUBBER ACT
DEVI CE CONTRACTOR PTD VCT OR CPT RUBBER ACT
DEVI CE/ TRAI NEE PTD CNC/ SLRF HDR  RUBBER EXP&P 5
ELECTRI CAL ROOM  EXP CNC NONE EXP&P
ELECTRONI C MAINT  PTD VCT RUBBER ACT
GARAGE PTD CNC/ SLR NONE EXP
GENERAL SUPPLY PTD CNC/ SLR NONE EXP
I NSTR STATI ON PTD ACCESS RUBBER ACT
I NSTRUCTOR WORK  PTD CPT RUBBER ACT
JANI TOR CLCSET PTD VCT NONE EXP&P
LEARNI NG STATI ONS PTD ACCESS RUBBER ACT 7
LS COWPUTER SUPP PTD ACCESS RUBBER ACT
LOBBY PTD Qr Qr ACT 1,4,6
LOCKER ROOM PTD VCT OR QT RUBBER/ QT ACT
LOUNCGE PTD VCT/ CPT RUBBER ACT 1
MAI L ROOM PTD VCT RUBBER ACT
MAI NTENANCE SHOP  PTD VCT RUBBER EXP&P 1
MAI NTENANCE STOR PTD CNC/ SLR NONE EXP&P 1
MECHANI CAL ROOM  EXP CNC/ SLR NONE EXP&P
MECH PUMP ROOM EXP CNC/ SLR NONE EXP&P
MEDI A STORAGE PTD VCT NONE ACT
ac PTD OR WAC CPT RUBBER ACT
PART TASK PTD VCT RUBBER ACT 9
Pl LOT READY ROOM PTD OR WAC CPT RUBBER ACT
SHOP PTD CNC/ SLR RUBBER EXP&P 1
SI TE MANAGER PTD OR WAC CPT RUBBER ACT
TACTI CAL LI BRARY PTD OR WAC CPT RUBBER ACT
TO LET PTD Ccr Ccr ACT
VENDI NG PTD VCT/ QT RUBBER ACT 1,8
VI SI TOR CONTROL PTD CPT RUBBER ACT
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TABLE 2.1 (Conti nued)

RECOMMVENDED FI NI SHES - SI MULATOR FACI LI Tl ES

CGeneral Not es:

1. See G ossary for finish material abbreviations

2. WAC and al kyd paint use is limted.

Remar ks:

1. Provi de washabl e paint with eggshell or sem gloss finish
2. Seal |l ower perineter wall area and provi de pignented

har dener/seal er on concrete fl oor bel ow rai sed conputer room access
flooring to accomodate air supply plenum

3. Carpet is discouraged. Provide other nethods of sound control

4. Metal slat ceilings are prohibited

5. Devi ce/ Tr ai nee spaces such as those for part task trainers adjacent
to finish ceiling areas may use ceiling systemto match

6. Consi der alternate durable floors such as terrazzo

7. Consi der acoustical wall panels where additional sound absorption
i s required.

8. Provide quarry tile base for quarry tile floors.

9. Verify finishes with device manufacturer

Security requirenents at the main entry usually require a single
entry point with visitor control. Renote |ocks, video caneras, card readers,
and/ or key pads may be required by NCI'S as conponents of the intrusion
detection system (I1DS). Provide closers on doors with card readers and key
pads. Emergency exits should have no hardware on the door exterior. Consult
public works and base fire departnents for exterior hardware required for
access to nmechani cal roons, electrical roomnms, sprinkler control roons and
fire al arm enunci at or panel s.

Provi de four hinges where required on heavy use doors. Avoid panic
har dwar e except where specifically required by criteria, since the Navy does
not classify training facilities as school s.

2.2.2.9 Natural Lighting. Natural light is encouraged, as it contributes
significantly to the energy efficiency of the building and conmuni cates a
feeling of well-being and openness. Natural |ight can be used in conjunction
with high efficiency artificial lighting, featuring photosensitive controls
for maintaining lighting | evels automatically. Skylights are not permtted,
due to excessive solar heat gain and |l eak potential. C assroomw ng
corridors and other interior occupied spaces may incorporate nonitors wth
conventional roofing and vertical w ndows. Hi gh bay spaces may incorporate
clerestory windows in cases where natural lighting is desired w thout any

di stracting or unsightly views.

2.2.2.10 Building Thermal Insul ati on and Vapor Retarders. Locate vapor
retarders with care in view of the thernmal differentials associated with
training buildings. Do not use vinyl wall covering and inpervious paint on
the interior surface of exterior walls in hum d areas, unless cal cul ati ons
show t hat condensation will not occur within the wall.
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Speci al purpose roonms such as | aboratories and conputer roons
normal ly require stringent air conditioning requirenents. Provide adequate
i nsul ati on and vapor transnission barriers to mnimze the |oads on the
mechani cal system Ceiling decks of spaces bel ow supercool ed conputer roomns
and perinmeter walls are apt to collect condensate if not properly insul ated.

2.2.2.11 Handi capped Design. Provide barrier-free access to civilian work
spaces and spaces intended for public access. It is increasingly necessary
to support handi capped access with the advent of nore private contractors
provi di ng operati on and mai nt enance personnel instead of utilizing mlitary
personnel. Design facilities to |ocate handi capped access spaces on first
floor only, unless the size of the facility's adm nistrative and ot her
accessi ble areas requires a second floor. Certain portions of the facility
will not |lend thenselves to a handi cap design, such as the device area
platforns, and are exenpt fromthe requirenment due to their hazardous nature.
Comply with current criteria in Uniform Federal Accessibility Standards
(UFAS) .

2.2.2.12 Elevators and Stairs. Conply with requirements of DM 3. 09,

El evators, Escal ators, Dunbwaiters, Access Lifts, and Pneumatic Tube Systens
and handi capped criteria in UFAS. For safety related neasures, conply with
ASME/ ANSI A17.1, Safety Code for Elevators and Escal ators, and NFPA 13,
Standard for the Installation of Sprinkler Systens.

Provide freight elevators where stairs cannot accommodate the
wei ght and size of routinely transported equi pnment. Consider the weight
associated with transporting security vaults or training equi prment to upper
levels. Provide stair tread nosings that are resistant to heavy trainee
pedestrian traffic vol une.

2.2.2.13 Dunbwaiters. Comply with requirenents of DM 3.09, Elevators,
Escal ators, Dunbwaiters, Access Lifts, and Pneumati c Tube Systens.

Consi der a dunbwaiter where high volume floor to floor transport of
such itens as audiovi sual equi prent, publications and printing, and genera
supplies is required.

2.2.2.14 Access Floor Systens. Provide access flooring in conputer roons
and in adm nistrative spaces where networks are used. The underfl oor space
nmust be properly sealed if used as an air conditioning supply plenum
Provi de seal er to concrete decking and exposed perinmeter |ower walls.
Plastic lam nate covering is preferred for access floor panels except where
sound control is paranount.

Wl | s must penetrate access flooring and secure to structural slab
to neet fire protection, security, and/or sound requirenments. Provide
sl eeves and i ntunescent packi ng where pipes and conduit penetrate fire rated
wal I's. Waterproof perinmeter of depressed area if it adjoins a building edge
bel ow grade. The access floor space will usually serve as a supply air
pl enum

2.2.2.15 Ceilings. Provide access where projection services, nmechanical and

el ectrical equiprent, including adjustnent, maintenance and shutoff devices,
are located. Ceilings should be maintainable and easily repaired.
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Projections fromthe ceiling such as sprinklers and light fixtures
can i nmpi nge on clearances required for device installation and renoval, as
wel | as crane and hoi st operations. Coordinate all ceiling itens on a
conprehensive reflected ceiling plan

2.2.2.16 Walls. Inpervious finishes applied to the interior side of
exterior walls, nust be carefully eval uated agai nst dew points to prevent
vapor dans and subsequent failure of the installation. Protect the corners
of walls and colums in areas where equi pnent noves are frequent.

2.2.2.17 Acoustical Control. A Noise Level Reduction (NLR) m ni mum fact or
of 30 is required in the 70 to 75 DNL zone and an NLR m ni mum factor of 25 is
required in the 65 to 70 DNL zone. There are no special requirenments in the
DNL zone bel ow 65.

Conformto noise and sound transmi ssion criteria cited in DM 1. 03,
Architectural Acoustics. Prevent sound transnission over walls. Acoustic
absorbing material should be fire and snoke rated as required in
M L- HDBK- 1008C.

2.2.3 Landscape Architecture. The framework for planning and design of
all landscape architectural elements is found in the activity Master Plan and
nmore specifically in the Base Exterior Architecture Plan (BEAP). GCenera

gui dance for all design elenents can be found in NAVFAC P-960, Installation
Desi gn. Landscape design nmust enhance positive inage for the facility and
shoul d direct pedestrians to a primary entry. Design for m nimal

mai nt enance. Provide | andscape fabric for weed prevention. Select hardy
speci men species indigenous to the area. Locate hose bi bbs conveni ent for
additional irrigation.

Qut door pedestrian-oriented spaces are often useful for building
entry plazas, for break and | unch areas, and to provide pleasant views from
the building interior. Design outdoor areas to harnmonize with the
architectural and natural site character of their surroundings, but to al so
noderate environnental and clinmatic extremes, such as noise, sun, wind and
seasonal precipitations.

2.2.3.1 Site Analysis and Devel opnent Concept. |If the analysis and

devel opnent is successful, the biological integrity of the site will be
retained or inproved, while successfully neeting the program needs of the
user in a confortable, attractive and functional setting. Mnimze clearing
of existing vegetation and avoid excessive gradi ng.

2.2.3.2 Pl anting. @uidance for planting design is provided in NAVFAC
Publ i cati on P-905, Planting and Establishnent of Trees, Shrubs, G ound Covers
and Vines. Plantings can provide a pleasant setting and vi sual asset, and

m ni mze the environnental inpact of devel opnent. The following is a list of
m ni mum gui del i nes to be considered in inplenenting new planting schemes for
the facility:

a) Preserve Existing Vegetation. Existing mature stands of trees
or other significant vegetation are to be preserved and enhanced, where
possi bl e.
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b) Provide Indigenous Plant Materials. Plant materials chosen
wi || be indigenous to the site.

c) Design for M ni mum Mai nt enance.

d) Define Space and Screen Conflicting Uses. Use plant materi al
to define space and screen visually conflicting uses, where appropriate. See
section on screens and walls bel ow

e) Pronote Energy Conservation. Plant materials are to be used to
reduce energy requirenments, where possible, such as shading w th deci duous
trees. Enhance any desirable climatic effects, such as clear areas at |arge
gl ass areas oriented for wi nter sun heat gain.

f) Establish Unifying El ements. Use planting as a neans to unify
different elenments of an installation

2.2.3.3 Landscape Lighting. The creative use of lighting can greatly

i nprove the visual character of a project |andscape, while providing the
nighttine functions of safety, security and path finding. In addition to
sinmply achieving a higher level of illumnation, the lighting |evels, color
patterns and style should be energy efficient, attractive and functional in a
coordi nated | andscape schene.

2.2.3.4 Exterior Signs. Provide directional signage for pilot trainees
fromparking to entry.

2.2.3.5 Uilities. Gouping in corridors, underground placenent, and
screening and gradi ng can de-enphasize the inpact of utilities on a site.
Fl ow tests nmust be conducted to determ ne the avail able water supply for fire

protection. Indicate a static pressure and a residual pressure at a certain
flow
2.2.3.6 Site Furnishings. |In conjunction with the site and | andscape

design, provide appropriate signs; structures; outdoor furniture and

equi prent, such as tables and seating; vendi ng machi ne shelters; tel ephone
boot hs; screen wall and fences; as well as the nore synbolic el ements, such
as flag poles, nenorials and mlitary equi pnent displays. The |lack of

coordi nation, as well as concern for detail, are the primary problens rel ated
to site furnishings. Select site furniture that is sinple, requiring | ow

mai nt enance, and relating in color, texture, and formto the buildi ng design
and established base character and BEAP gui del i nes. Definitive design and
other data for flagstaffs are available in M L-HDBK-1034, Administrative
Facilities.

2.2.3.7 Equi pnent Screens and Walls. Screens and walls for nmechani cal and
el ectrical equi pnment are encouraged for aesthetic purposes, but can severely
penal i ze equi prent performance. Carefully coordi nate design with each

engi neering discipline. Shade for nechanical equipnent is desirable;
however, |eaves may cl og equi prent.

2.2.3.8 Selection of Plant Material. Select plant materials on the basis
of hardi ness and degree of maintenance required. Avoid plants which require
nmore frequent attention than the users can provide to stay in a healthy
condition or have an attractive appearance.
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2.2. 4 Cvil. NAVFAC Criteria Manual Series (M L-HDBK-1005 series) on
civil engineering, provides general guidance for civil engineering, site work
and other related topics. Refer to M L-HDBK-1008C for |ocation and spacing
of fire hydrants. Refer to Manual on Uniform Traffic Control Devices for
Streets and H ghways, (MJCTCD) for traffic control devices. Provide surface
beari ng capacity for heavy equi pment or trucks outside the high bay doors.
Consi der | oaded forklift wheel |oads on the paving design. Forklifts wll
normal |y be used to transport equipnment into the building fromthe delivery
truck. Edges nore than 1 inch in height cannot be negotiated by forklifts.
Provide clear path for delivery and renoval of equi pnent from access roads to
| oadi ng dock. Account for all obstacles and provide adequate turning radii.

Coordi nate | ocation of mechani cal equi prent pads w th nechani ca
desi gn and show maj or pieces of equi pment on civil engineering draw ngs.
Locate noi sy equi pnent renote from occupi ed spaces and as near as possible to
t he nmechani cal spaces. Distribution piping (utilities, refrigerant,
condenser water etc.) should enter the building only through mechanica
spaces. Shade is desirable; however, equi pnent should not be | ocated beneath
trees, where it can becone clogged with | eaves and debri s.

2.2.4.1 Roads, Parking, and Wal kways. These are three of the nost |and
consum ng uses on a site. Negative visual inpact can be mnimzed by
locating facilities convenient to each other, encouragi ng pedestrian use and
ot her non-vehi cul ar nodes of access.

Vehi cul ar or pedestrian paving should be in character with a safe,
functional and visually pleasing | andscape. The sharing of parking and road
requirenents will mnimze total inpact. Small parking lots are usually
preferable to large lots, since they allow for conformng to the natura
t opography and other site features and are visually |less obtrusive. Provide
appropriate paved area and adequat e maneuvering space for sem -tractor
trailer and other truck deliveries. Provide ranps at curbs al ong routes
| eading to storeroons to facilitate wheel ed access. Acconmodate training
device transportation into and out of the building through adequate turning
radii and appropriate loading facilities. Provide vehicle protective
barriers for transformers, light standards and fire apparatus as required.

Pedestrian access to training facilities is normally restricted to
a single entrance point, due to security criteria. Pedestrian traffic to and
fromthe parking ot is heavy due to nultiple daily training sessions.
Determne if egress is pernissible through secondary exterior doors and, if
so, accomodate with wal kways. OPNAVI NST 5530. 14B, Physical Security and
Loss Prevention, prohibits parking of privately-owned vehicles within 15 feet
of any buil ding. Designate special parking spaces for pilot trainees, COIR,
and device contractor as required by the user

I ncl ude concrete surfaces for bicycle racks and nmotorcycles. Storm
drai nage and other grates nmust be oriented with parallel slots perpendicul ar
to the paths of bicycles. Criteria for vehicle parking area design is shown
on NAVFAC drawi ng nunber 1404837, entitled "PARKING AREA CRI TERI A FOR
VEHI CLES. "

2.2.4.2 Handi capped Access. Provide curb ranps, access aisles, and
handi capped parki ng spaces near accessible entrances.
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2.2.4.3 Loadi ng Dock Ranp Protection. Each facility requiring a |oading
dock ranp shoul d be provided side-edge protection in conpliance with Section
1910. 23c of Public Law 29, Code of Federal Regul ations, Occupational Safety
and Health Act Standards Manual

2.2.5 Structural. Structural design should conply with M L-HDBK- 1002
series, Structural Engineering, and NAVFAC P- 355, Seismc Design for
Bui | di ngs. Base an economical structural systemon facility size, projected
| oad requirenents, quality of locally avail able materials, |ocal |abor and
construction materials, and | ocal wi nd, snow, seismc, geologic and
permafrost conditions. Design in flexibility for future high bay ceiling
hei ght ext ensi ons.

Depress structural framng and slabs in | ab areas where access
flooring occurs to provide uniform continuous finish floor |evels between
adj acent spaces.

I nclude the weight of any classified file safe such as those in
Li brary/ Learning Centers in floor |oading.

2.2.5.1 Cl earspan requirenents. Colums in the high bay training area are
typically prohibited. Check excursion limts for device and accomodate
flexibility.

2.2.5.2 Wei ght Handl i ng Equi pnent. Cranes and nonorails should conply with
DM 38. 01, Weight Handling Equi pnent. Conformto NAVFAC NFGS- 14637, Cranes,
Overhead El ectric, Underrunning (Under 50,000 Pounds), and NFGS-L14622,
Monorails with El ectric Powered Hoists, where applicable. Provide platforns,
catwal ks, access | adders, and any other provisions for inspection and

mai nt enance of cranes and hoi sts.

Three-ton bridge cranes or nonorails are nornmally required for done
type devices. (otain user and device manufacturer input regarding controls
and speed criteria for hoist, trolley, and bridge, hook heights, capacities
and service area. Mcro-inching is required in horizontal and vertica
nmovenent. Bridge cranes allow nore extensive area of service and may
al l evi ate need for redundant snaller special purpose cranes. Acknow edge
crane area of service. A 1/2 ton hoist may be required for servicing the
vi sual displays, gravity ("G') seats, and canopy renoval. Where nezzanine
areas are used for storage, provide a 1/2 ton crane and rail. Provide crane
hook hei ght cl earance and bridge crane operating limt diagranms on draw ngs
as required by the device manufacturer for the highest expected | evel and
area of operation. Note that lifting the device will require nore clearance
than necessary for stationary position

2.2.5.3 Fl oor s. Desi gn fl oor slabs along the travel path of any equi prent
to withstand the heavi est wheel |oads anticipated during the installation

ot ain the weights and attachnment |ocations of the sinulator and associ at ed
equi prent fromthe equi pmrent manufacturer via the procuring activity.

Current conputer equipnent trends are toward nore conpact, yet denser and
heavi er conponents. Future floor [oads will probably |localize into nore
extreme concentrated | oads. Some training systens nmay be highly sensitive to
external shock and vibration and may require danmping or shock isolation
mounting. Six DOF notion systens require a substantial reaction nass to
resist the forces and nonments placed on the floor. Mdtion systens may
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require device area floor slab isolation fromthe rest of the facility.
I sol ate the nmechani cal equi pment room floor slabs fromthe remai nder of the
facility.

2.2.5.4 Roof Loads. Mechanical equipment is preferred at ground | evel;
however, where roof nounting is necessary, design screening in accordance
with local wind | oads and directional patterns. Anticipate other roof
structure nounted accessories, such as catwal ks, |adders, hoists and cranes.

2.2.6 Heating, Ventilating and Air Conditioning. Conply with M L-HDBK-
1003/3, Heating, Ventilating, Air Conditioning, and Dehum di fyi ng Systens and
refer to M L-HDBK-1008C for coordination with fire protection systens.
Provi de 100 percent capacity back-up HVAC equi pnment to maintain critical
operations. Coordinate exterior nmechani cal equi pment [ocation with civil
design. Locate noisy chillers and other equi pnent renote from occupi ed
spaces and as near as possible to the mechani cal spaces. Shade is desirable;
however, equi prent should not be | ocated beneath trees, where it can becone
clogged with | eaves and debris. Distribution piping for utilities, including
refrigerant and condenser water, should enter the building only through the
mechani cal room Avoid routing chilled water piping over conputer areas and
trai ner devices, to prevent damage to high cost equi pnent from | eakage and
condensation. Provide isolation valves to facilitate naintenance w thout
system shutdown. Conmply with Arny TMs-805-4, Noise and Vibration Control
wher e adj acent spaces and/or sensitive equi pnent cannot tol erate noi se and

vi bration. Special requirements for designated spaces foll ow

Conput er Roons. Design spaces containing conputers and ot her
el ectroni c equi prent requiring access flooring systens in conpliance with the
Sections 4 and 8 of M L-HDBK-1012/1, Electronic Facilities Engineering, and
Chapter 17 of the ASHRAE HVAC Applications Handbook. The nost demanding air
conditioning requirenent will be the computer room A prime user conpl aint
is lack of cooling for critical and high cost conmputer equi prent. Denser
equi prent nodul es require nore air volume and generate intensely concentrated
heat | oads. Select HVAC units specifically designed for conmputer room
installation. Divide required capacity increnmentally and provide multiple
units to match the load. Install one or nore extra increnentally sized units
to allow for back-up. Conputer equipnent has a narrow range of operation
with regard to tenperature and relative humdity. Operation outside of the
requi red range of tenperature and relative humdity will cause danage and a
decrease in the life of conmponents. The buil ding HVAC system shoul d
acconmodat e t he personnel confort and external environnental |oads; however,
a dedi cated systemto handl e conputer equi pnent |oads is essential. Computer
equi prent i s subject to revision and can easily overtax a building H/AC
system A dedicated systemw Il help accombdate future upgrades with
m ni mal i nmpact on the building H/AC system Provide nethods for direct
cooling to equi pment. NMost conputer cooling fans are near the bottom of the
equi prent. Provide floor fed direct air. Avoid air current paths that
overcool the occupants whil e undercooling conputer equipnent. Typica
equi prent units requiring direct fed cooling are freestandi ng conputer
processing units and instructor/operator consoles.

Dust and particulate filtration systenms nmay be required in the TFR
for the HVAC systemto provide dust-free environnent. Consider filters,
seal s, positive pressures, forced air at entrances, and anteroons as
required.
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H gh Bay Area. Coordinate structural, crane and hoi st systens, and
devi ce equi pnent amenities with routing of supply and return air ductwork.
Pl atforns, HVAC, and ductwork supporting the device are normally supplied by
t he devi ce manuf acturer

2.2.6.1 Desi gn Conditions. Design conditions for confort conditioning
shoul d be determ ned in conpliance with M L-HDBK-1190. El ectronic and
conput er procurenment docunents require that equi pment function properly in an
air conditioning environment between 60 degrees and 80 degrees Fahrenheit and
bet ween 45 degrees and 120 degrees for nechani cal equi pnment including
hydraulics. Special facility conditions foll ow

a) Space conditioning requirenents below 75 degrees Fahrenheit (F)
at 50 percent relative humidity, or tolerances tighter than plus or mnus 2
degrees F and plus or mnus 10 percent relative humdity are prine causes of
operational problens after the building is occupied. Such requirenents
shoul d be justified by NAVAIR and/or NAWCTSD. |If these are valid
requi renents, pay special attention to architectural treatnments with respect
to space noi sture sealing and insul ation

b) Dedi cated heat rejection equiprment (such as conpressors,
condensers, and condensing units) serving training devices should be | ocated
out side of environmentally conditioned spaces. For equi pment requiring
internal cooling (e.g. cockpit cooling, projection domes, etc.) or with
speci al cooling requirenments outside normal confort air conditioning limts,
cool i ng shoul d be provided by the manufacturer of the training equipmnment.

c) The environment for hydraulics should be between 45 degrees and
120 degrees. Provide heat as necessary to maintain the mninumtenperature.

2.2.6.2 Ventilation. Provide ventilation rates for occupi ed spaces as
required in ASHRAE STD 62, Ventilation for Acceptable Indoor Air Quality.
Provide thernostatically controlled forced ventilation in mechani cal

el ectrical and hydraulic spaces. Cool hydraulic punp roons and conpressor
roons by mechanical ventilation only.

2.2.6.3 Zoni ng, System Sel ection and Part Load Perfornmance. GCccupancy of
cl assroom areas varies drastically with respect to training schedul e.

Consi der each classroomtraining area as a separate tenperature and humdity
control zone. Provide individual tenperature controls for each classroom
Size term nal equiprent to accommodate mninumas well as maxi num | oads.
Multiple air handling units (allow ng staged turn-down of system capacity as
sensible load falls) should be considered. Terminal reheat is permtted to
meet part-load humidity performance requirenments; in electronic equi prment
spaces, the amount of reheat avail abl e should be approximately equal to the
sensible electronic |oad within the space.

2.2.6.4 Speci al Requirenents for WIT and OFT

a) Mechani cal Punp Room This space is normally not air
conditioned. Provide adequate ventilating air flow Chilled water supply
and return lines are required in six DOF notion systenms for connection to a
heat exchanger which is attached to the large hydraulic punps. Chilled water
source shoul d be provided by the manufacturer of the training device.
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b) Device Area or Trainee Room Mst notion simulators will have
integral air conditioners for the cockpit and done areas provided by the
devi ce manufacturer. Locate manufacturer provided condensers, condensing
units and other device associ ated heat rejection equipnent outside the
facility such that heat renmoved fromthe device is not released into the
devi ce area and does not becone part of the facility air conditioning |oad.
Non-moti on sinmulators normally require specialized ducting from manufacturer
provided air conditioners to cool the space inside the done and cockpit.

Trai ning equi pnent installed in this area by the manufacturer should be

equi pped with integral filters at cooling air intakes to mnimze dust
circulation in and around sensitive el ectronic equi pnrent. See "trenches”

bel ow for routing of ducts. Tenperature stratification within the high bay
nmust be avoi ded as the top of the done visual display will collect heat on
the inside surface, requiring cooling air at that point. Provide drains for
col l ection and di scharge of condensate. High bay ceiling fans may assist in
circulating stratified air. Locate ceiling fans above lighting to avoid

di stracti ng shadows from noving bl ades. Were tape and/or disc drives are
used in this area, refer to requirenents of Conputer Roons above

c) OFT Trainer Room Exhaust air fromunder the platformdirectly
to outside. Provide supply make up air.

d) Maintenance Storage. Air conditioning is required to prevent
deterioration of the parts stored.

e) Conputer Room and Instructor/Qperator Station. Select air
conditioning units specifically designed for electronic facilities.

2.2.6.5 Controls. Direct digital control (DDC) is the control system of
choi ce for HVAC systens. Consider life cycle cost, mmintenance requirenents,
and custoner preference.

2.2.6.6 Trenches. The simul ator manufacturer may require a trench to
acconmodat e done and cockpit air conditioning ducts. Flexible ducts for
cockpit conditioning will extend through a trench cover cutout up and into
the cockpit housing. ldentify trenches which contain air ducts and provide
cover plate cut out configurations per device manufacturer recomendati ons.
Seal inside of trench with epoxy except where synthetic hydraulic fluids are
used. Consult hydraulic fluid manufacturer for trench seal er where synthetic
fluids are used.

2.2.7 Pl unbi ng. General guidance for plunbing design is provided in
DMt 3. 01, Plunbing Systens. Coordinate plunbing with structural design to
avoid conflicts between underground pipes, trenches and footings. Provide
shut-of f valves to isolate systens when doi ng mai ntenance, so that entire
facility is not affected by an outage. Do not |ocate roof drains and roof

dr ai nage pi pi ng over conputer spaces and trainer devices to prevent damage to
equi prent in case of |eakage or condensation

Conmput er Room Provide rising water alarmunder the access floor
to nonitor condensate and water table seepage. Consider floor drains bel ow
access floor where water infiltration is |ikely.
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2.2.7.1 Hydraul i c Support and Punp Roonms. Floor drains subject to oi
spills must drain to an oil separator. Provide flexible couplings between
punps and pi ping systens for vibration and sound control

Si mul at or hydraulic equi pnent is usually provided by the sinulator
manuf acturer. \ere six DOF notion systens are used, the hydraulic punps
normal Iy include a manufacturer provided chilled water systemto renove the
heat fromthe fluid. Visual equipnment within the high bay may al so require
acconmodati ons for manufacturer provided chilled water supply and return
lines for cooling. Any trainer device requiring chilled water cooling should
include a chiller with its own procurenent.

Hydraulic Repair Shop. Provide for on-site collection of hydraulic
fluid. Pneumatic piping for standard shop air may be required by the user

2.2.7.2 Trenches. Training equi prment utilizing hydraulic power normally
requires routing the hydraulic lines in trenches covered by netal plates.

Pl unmbi ng, pneumnatic hoses, ducts, sprinkler piping, and cabling are al so
routed in trenches. Trenches typically route utilities between the conputer
room and trai ner and between the nechanical roomand trainer. Verify the

| ayout of the trenches between equi pnent with the facility designer during
the design. Kerfed plate covers are required for drainage into trench from
slab level. Trench covers nust support the wheel |oad of a |oaded forklift.
The devi ce manufacturer normally supplies all piping, clanps, brackets, and
supports required for hydraulics.

Hydraul i c systens can be pressurized to 2000 pounds per square inch
(psi) and a leak in the line can be extrenely hazardous. The heavier the
| oad on the notion systemand the nore responsive a notion system has to be,
then the higher the pressure used in the system Assenble hydraulic fluid
pi pi ng systens with Oring seal ed strai ght threaded connecti ons. Tapered
Nati onal Pipe Thread (NPT) joints are not perm ssible.

Sl ope hydraulic piping trenches away from conmputer roons and to a
sunmp to collect waste fluid for proper disposal. A dead level floor area is
requi red where the trainer supports for six DOF and dones neet the floor at
the sane elevation. Conply with requirenents of M L-HDBK-1005/9, Industrial
and Gly Wastewater Control, and M L-HDBK-1005/8, Domestic \Wastewater
Control. Treat fluid as a pollutant in accordance with federal, state, and
| ocal regul ations. Federal agencies are required to properly manage the use
and di sposal of all toxic substances. Conformto the installation's spil
prevention control plan. Pneumatic hoses may be routed in the trench by the
manuf acturer for flight crew filtered breathing air. Carefully coordi nate
trench layouts with device manufacturer to avoid conflicts with catwal k
pl atf orm bases and ot her obstructions to trench access.

Devi ce Area or Trainee Room Provide condensate drains for the
cockpit air conditioners. |Incorporate alip to prevent contam nation of the
drain with hydraulic fluid.

2.2.7.3 Conpressed Air. Conmply with the requirenents of NAVFAC DM 3.5,
Conpressed Air and Vacuum Systens.

Hydraul i c Repair Shop. Pneumatic piping for standard shop may be
required.
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2.2.7.4 Electric Water Coolers. Splash resistant basins are recommended to
prevent slippage on the floor and shock hazard. Handi capped nodel s shoul d be
recessed as required to mnimze obstruction to passage.

2.2.7.5 \Waste Systens. (@idance is provided in Dwvt 3.01, Plunbing Systens.
Accommpdat e oil separators and interceptors as well as special drain
requi renents for HVAC, chillers, and trai ner equi pnment.

2.2.8 Electrical. Typically, specific electrical requirenents for
training facilities and/or training device(s) are contained in a TFR or
Techni cal Manual . Applicabl e NAVFAC design manuals and mlitary handbooks
provi de general guidance on el ectrical engineering. Use themin conjunction
with the current editions of NFPA 70, National Electric Code, and ANSI C2,
Nati onal Electric Safety Code.

Provide required filtered/ conditioned power with the el ectrical
paranmeters outlined in the Simulator or Training Device TFR.  Provide
centralized 400 Hz solid state invertor and 24 VDC power, both w th backup
and in accordance with paraneters outlined in the TFR

Mechani cal Punp Roonms. Provide steel conduit with liquid type
fittings where electrical cables are located in the same trench with
hydraul i ¢ pi pi ng.

Cl assroons. Locate 120 volt convenience outlets for use of
portabl e audi ovi sual equi pnent. Provide conduit stub-outs with pull wire in
ceiling space for future ceiling nounted audi ovi sual aids, such as projection
syst ens.

Corridors. A shock hazard exists from conveni ence outlets in areas
where floor buffers are used. Provide |ocking type outlets nounted high
above spl ash zones.

2.2.8.1 Cosed Circuit Television. Conply with ML-HDBK-1004/7, Wre
Conmuni cati on and Signal Systens. Centralized VCR Signal Distribution System
shoul d be provided where possible, in lieu of portable equipnment. Portable
VCRs on nobile stands are repair intensive and require unnecessary set-up
time in individual roonms. Include cable outlet in the |ounge for training.

2.2.8.2 Tel econmuni cations. Provide a structured tel econmuni cati ons system
including interior and exterior conduits, cabling, pull wre,

t el econmuni cati ons backboards, and outlets. Provide a tel econmunications
outlet for each elevator in the facility. Refer to ML-HDBK-1012/3,

Tel econmuni cati ons Prenmises Distribution Planning, Design, and Estimating for
interior tel econmunications cabling. Consider telephone and comunication
outlets in maintenance areas and dedicated |ines at devi ces where networking
is anticipated. Accommodate any special simulator contractor comunication
requi renents which may require intercomfeatures integrated into the

t el ephone system

2.2.8.3 Warning Lights and Signal Crcuits. Acconmodate renote |ocks, card
readers, safety alarns, and key pads for doors.

2.2.8.4 Conputers and Training Devices. Refer to manufacturer's TFR and
conply with M L-HDBK-1004/1, Electrical Engineering Prelimnary Design
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Consi derati ons, M L-HDBK-1004/4, Electrical Uilization Systens, and

M L- HDBK-1012/1. Conply with FIBS PUB 94, Federal Information Processing

St andards Publication, for conputer roonms. |In training facilities with high
concentrations of mcro computers, control the effects of harnonics when
designing branch circuits serving the conputer areas. Provide surge
protection, filter/conditioning power in accordance with requirenments of the
TFR.  In the absence of specific requirenents in the TFR review the quality
of power which will serve the proposed facility and provide surge protection
filters, and conditioners as necessary. See Trainer Facility Data and

Equi prent Summary sheets for each aircraft type in this handbook for
prelimnary planni ng purposes.

2.2.8.5 Lighting. Overhead fluorescent |ighting can hanmper vision at radar
scopes, test scopes, and other CRT screens. Provide appropriate lighting for
these functions to reduce glare. Provide fluorescent fixtures with battery
packs for emergency lighting and/or wall packs in lieu of a central system

a) Brief/Debrief. Provide means for reducing light [evel by
di screte switching of |ights.

b) Console. Provide direct and ai mabl e overhead |ighting at
trai ner console location with dinmng controls. Provide adequate |ighting
with discrete switching in addition to the dedi cated console lighting for
janitorial services and mai ntenance after working hours.

c) Hgh Bay. 1In high bay areas, include provisions for
mai nt enance access to fixtures for repair and re-lanping. Do not |ocate
lighting fixtures directly over a notion-based sinulator cockpit. Consider
wal I nmounted lighting. Task lighting for device access platforns is normally
supplied by the device manufacturer; however, circuitry (junction box) for
this function nust be provided convenient to the platforns.

(d) dassrooms. Provide classroomlighting controls (dinmers
and/ or selective |lanp and ballast switching) with discrete circuits for the
front of the roomto allow for effective visual use of television nonitors,
projectors, view graphs, etc.

(e) Instructor Station/Console. Task lights may be required.

2.2.8.6 Lightning Protection. Performa |ightning protection risk
assessnment on all aviation training facility types, in conpliance with
Appendi x | of NFPA-780, Lightning Protection Code, to justify |ightning
protection when required by the regional Engineering Field Division. Conply
wi th applicable sections of ML-HDBK-1004/6, Lightning Protection

2.2.8.7 Facility Low Voltage Power. Refer to applicable TFR or Technica
Manual and conply with M L-HDBK-1004/1 and M L- HDBK-1004/4. Cenerally
provi de 480Y/ 277 volt, three phase, four-wire service to the facility al ong
with dry type transformers to step voltage down for 120, 208 and 240 volt
requi renents.

2.2.8.8 Intrusion Detection System (IDS). Facility IDS systens are
procured and installed via contracts adninistered by NCIS. Coordinate with
NCI S for facility planning, design and construction schedules. |DS systens
i ncl udi ng sensors and al arm panel s.
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Provi de a comerci al power supply, conduit, pull wire, and associated control
systemconduit for IDS. |IDS for Marine Corps projects are separately funded
and nmanaged and do not require NCI'S coordination. Provide IDS support

requi renents and startup specification where required, in accordance with

M L- HDBK- 1012/ 1.

2.2.8.9 Uninterrupti ble Power Supply (UPS). UPS systens, when required and
justified by the user and dedicated to the support of an item of persona
property, are typically procured for Mlitary Construction(MLCON) projects
via contract adm ni stered by Naval Facilities Engi neering Services Center
East Coast Detachnment (NFEFC), and are installed by the facility construction
contractor (i.e., Governnment furnished/contractor installed). Provide UPS
support requirements and startup specification where required, in accordance
with M L-HDBK-1012/ 1.

2.2.8.10 400 Hz Power. Conply with M L-HDBK-1004/5, 400-Hertz Medium
Vol t age Conversion/Distribution And Low Voltage Uilization Systens. Due to
the size of the load, solid state 400 Hz power supplies located in close
proximty to the utilization equi prent are required.

2.2.8.11 Facility Shielding. TEMPEST shielding nust be validated by the
Naval El ectronics Systens Engi neering Center (NESSEC). M L-HDBK-1195, Radio
Frequency Shi el ded Encl osures, provides additional guidance.

2.2.8.12 Gounding. Building grounding system should conply wi th NFPA 70
Comput er/ el ectronic signal grounding system, if required, should conply with
M L- HDBK- 419A, G oundi ng, Bondi ng, And Shi el di ng For El ectroni c Equi pnents
And Facilities, and NFPA 70. Wen conflicts arise between facility and/or
trai ning device requirenments and M L- HDBK-419A and/ or NFPA 70, the M L- HDBK-
419A and NFPA 70 will rule.

2.2.9 Fire Protection. Conply with M L-HDBK-1008C, Uniform Buil ding Code
(UBC), and NFPA 101. dassroomfacilities for Navy installations are

consi dered "busi ness" occupanci es per NFPA 101. Assenbly occupanci es,
conference roons and cl assroons with fixed seating, require special
attention. Requirenments for sprinkler systenms, carbon dioxide extinguishing
systens, fire alarmsystens and protection of electronic equi prent
installations, are determ ned by M L-HDBK-1008C. Hand hel d portabl e hal on
extingui shers are permtted; however, automatic hal on extingui shing systens
are not. Convey fire alarmsignals to the base fire departnent via the base
fire reporting system \Verify the type of systemw th the station fire
depart nment .

a) Hydraulic Fluid Piping Systens. High pressure 2000 psi
hydraulic fluid has a high flashpoint and atom zing fluid | eaks can self
ignite with friction. Spaces containing exposed hydraulic fluid piping are
subj ect to special protection. Provide fire stop seal where piping and cable
in trenches pass through fire rated walls.

b) Hydraulic Punp Roons. Provide sprinkler protection in
hydraul i c pi ping trenches. Hydraulic piping trenches and punp roons are
potentially Cass | electrical hazard areas per NFPA 70 dependi ng on the
characteristics of the hydraulic fluid used. Specify electrical fixtures in

33



M L- HDBK- 1027/ 4A

the punp roomas Class |, Division | explosion proof. Provide two-hour fire
resistive rated perineter walls, if an ordinary petrol eum based hydraulic
fluid is used.

c) Conmputer Roons and Other Electronic Spaces. Conply with
M L- HDBK- 1008C. Provi de sprinkler protection. Controls should automatically
shut down computer, electronic and sinul ator power upon activation of the
sprinkler system Provide a plaque citing, "WARNI NG -Fire suppression system
wi || shut down conmputer power to mininze damage--|oss of data may occur.”
Snoke detection is required in subfloor spaces. Design conmputer/electronic
and air conditioning equi pmrent power to shut down upon activation of sub-
fl oor snoke detectors in the associated room An automatic carbon di oxide
fire extingui shing system may be required by M L-HDBK-1008C. Place exits in
accordance with occupancy counts and travel distances around equi pment to
conmply with NFPA 101.

d) Media Storage Roons. Conply with NFPA 232, Protection of

Records.

e) Hgh Bay. Fire protection beneath the sinulator device should
consi st of either a fixed, automatic carbon di oxide fire extinguishing system
or snoke detectors and a wheel ed carbon dioxi de extinguisher. Refer to
M L- HDBK- 1008C. Provi de ionization-type snoke detectors in either case.
Provide a fire alarmaudi o and/ or visual device connected to the building
fire alarmsystemto alert the trainee in the sinulator nodule. Provide
sprinkl er piping and heads with heat detectors in hydraulic trenches. Extend
sprinkl er piping and provide tap for device protection.

2.2.10 Safety. The design of all mlitary facilities that serve as pl aces
of enpl oynent should conformto, or be consistent with, all applicable

st andards published under the Cccupational Safety and Health Act (OSHA) of
1970. Note that Chapters 5 through 7 of this reference state that whenever
construction criteria and OSHA standards conflict, "the standard providi ng
the greatest degree of safety should govern.” Cbtain a System Safety WorKking
Goup (SSW5 Prelimnary Hazard List (PHL) and R sk Assessnment Code (RAQC)
established by the activity and found in the facility study. Typical hazards
i ncl ude equi pnent guards and cl earances, carbon di oxi de di scharge and
hydraul i ¢ systens.

Movi ng and el ectrically energi zed parts and pressurized hydraulic
systens are primary concerns. Include a safety eyewash/shower in accordance
with ANSI Z358.1, Anerican National Standard for Energency Eyewash and Shower
Equi pnent where hydraulic or other petroleum oil, and |ubricant (PQ.)
materials are used in the building. Arrange for hydraulic punps to shut down
automatically if a leak or break occurs in the line at any point. Provide
energency shutoff switches for the hydraulic punps at the instructor's
station. Provide three feet safety cl earances around training devices.

Pai nt floor around any rotating device yell ow and bl ack and indicate the type
of hazard, e.g., "Strike hazard-rotating device - stay clear.”" The TFR

requi res equi pnment manufacturers to identify safety concerns for the facility
design. Accomopdate the foll owi ng manufacturer provided safety features in
the facility electrical design

a) "DEVICE I N OPERATI ON- DO NOT ENTER' 1ighted flashing signs
i ndicating trainer operation and red warning flashers are |ocated at entry
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doors to operate whenever the notion system hydraulics are pressurized. Both
i ndi cators nmust be visible fromall approach points.

b) Device area door alarns and/or hydraulic equi pment shutdown for
safety of entrants.

c) Emergency egress lights are located within the on-board
trainee/instructor areas to allow safe egress in event of power failure. An
ener gency node of OFT ingress/egress ranp deploynent is al so provided.

d) Emergency off switches are normally provided at all rack
clusters and other |ocations where personnel may be working to shut down the
entire trainer system

2.2.11 Security. A checkpoint for identification of entrants to the
buil ding may be required. M L-HDBK-1013/1 provides security information

2.3 Col | ateral Equi prent. Wien M LCON "Personal Property" facility
projects are programmed, the installation criteria for the equipnment nust be
shown in, or attached to, the facility studies for the projects invol ved.
Maj or cl ai mants, users, and equi pnent procurenment agencies for projects of
this type, are responsible for providing these criteria as part of the MLCON
pl anni ng process. "Personal Property"” is defined as plant equipnent which is
procured and installed by the major claimnts, users, or equipnent
procurenent agencies, with funds from other appropriations. This category of
equi prrent i ncl udes technical, training, simulation, and automated data
processi ng equi prent. Detailed requirenents for the aforenentioned can be
found i n NAVFACI NST 11010. 44E.

Furniture itens nmust be researched and specified in accordance with
t he Federal Acquisitions Regulations (FAR) Part 8 Required Sources of Supply.
Each furniture piece specified nust be the |lowest priced itemwhich neets the
m ni mum functional and aesthetic needs of the facility which they wll
support. The functional aspect of each furniture piece nust consider, as a
m ni mum function, ergonom cs, appropriateness, and maintainability.
Aest hetics nmust consider, as a mnimm scale, style, finishes and fabrics
where applicable. Al furniture itens nust be a level of quality which is
conparable to the finishes specified for the facility itself.

2.3.1 Col | ateral Equi prment List. The collateral equipnent list is an
essential progranmm ng and budgeting docunment. Prelimnary collatera
equi prent lists are a neans to establish a budget for funding purposes and

are not intended to be used as a "buy" list. Consult the Project Interior
Desi gner at the EFD to assist in devel oping functional requirenents as part
of the interior design process. |Integrate these functional requirenents with

t he buil ding design and space planning effort, which is reflected in the

Fur ni t ur e/ Equi pnent Footprint. Mintain a continuing update of the
Col l ateral Equi pnment List with the using activity, to ensure all budget
estimates are current and are adequately accomodated in the design. Include
fire extingui shers and consi der shredders or incinerators where classified
material is used.
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2.3.2 Fur ni t ur e/ Equi pnent Foot print. The Furniture/ Equi prent Foot pri nt
shoul d use standard or "generic" furniture sizes to denonstrate the adequacy
of each space area and the Coll ateral Equipnent List, and to communicate to
ot her engineering disciplines the utilities and services required for each
space. It also denonstrates that life safety exit patterns are acconmpdat ed
with the furniture and equi pment in place. Provide a Furniture/Equi prent
Footprint for the PE phase or prior to 35%

Locate | ockers for books, if required by the user, for easy access
bet ween cl asses. Lockers in the corridor or elsewhere in the facility are at
the discretion of the user. Consider |ocker groupings for persona
bel ongi ngs and foul weather gear near the main entry or student | ounge.

2.3.3 Trai ni ng A ds

2.3.3.1 Speci al Training Device Requirenments. Maintain a continuing update
of the proposed equi prment with the user, to ensure all itenms are current and
are adequately accomodated in the design

2.3.3.2 Personal Computer (PC) Stations. PC based trainers with 1 or 2
monitors for use with interactive courseware nmay be required

2.3.3.3 Audiovisual Requirenents

a) Rear Screen Projection. Rear screen projection is discouraged
in light of inproved state-of-the-art nmedia and additional space
requi renents. \ere rear screen projection is essential, provide at |least 6
feet clear space width behind the screen, which can acconmodate the
projection path and serve as nmedi a storage and instructor work space.

b) Presentation Hardware and Projection Systens. Persona
comput er (PC) based digitizing graphics hardware and projectors are current
state-of-the-art nedia for visual aids in the classroom

c) Slide and Overhead Projectors. Provide storage space for
portable carts. See concerns for aspect ratios bel ow

d) Projection Screens. Base selection of permanently nounted or
stand al one screens on user preference. Permanently nounted screens can
[imt marker board area. Base justification of electrified projection
screens on | ocal requirenents; however, naintenance and repair costs nust be
consi dered. Successful visual presentations depend on arrangenents of the
mar ker board and projection screen relative to the seating configuration

1) Avoid visual obstructions. Provide clearspan structura
systens where possible. Large denonstration tables when raised on platforns
can obscure the | ower areas of marker boards.

2) Slope the floor and raise the speaker's platformonly where
space is dedicated to projection and | arge capacity lecture functions.

3) Consider the view ng distances.

4) Conformto the vertical and horizontal view ng angl es.
Pl ace seats at a distance froma screen not |l ess than twice nor nore than six
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times the width of the screen inmage to be viewed. The angle of elevation
fromthe eye to the top edge of the screen or marker board should not exceed
30 degrees. Were roomor seating depth is known, the screen wi dth can be
determ ned by WD/ 6 (preferred) or WEDY 10 (m ni mun), where Wescreen wi dth and
D=dept h of roomor seating. Select particular projection equipnment based on
aspect ratios conpatible with height and width ratios for the screen. Refer
to Time-Saver Standards for Building Types, 2nd edition, MGaw H Il Book
Conmpany, for graphic data on projection angles and screen wi dths. Consult
Architectural G aphic Standards, John WIley and Sons, for viewing zone limts
and projection nmedi um aspect ratios.

e) Chal kboard and Marker Boards. Porcelain surface marker boards
are generally preferred since they are cl eaner and can doubl e as projection
screens; however, scrutinize their use in high security areas due to the
potential retention of inmages after erasure. Avoid chal kboards in conputer
roonms. Airborne chal k dust can damage conputer hardware.

2.3.3.4 El ectronic Information Delivery Systens (EIDS). Accommodate
conputerized EIDS and carrels where required. Carrels nmust be w der than
normal to accommodate the EIDS

2.4 Supporting Functions and Utilities. The facility usually requires
adm ni strative functions not directly related to the trainers, but necessary
for the snmooth functioning of the training organization. These functions
usual ly include the Oficer in Charge and NCO assi stant, and the secretaria
staff.

2.5 Supporting Personnel. These personnel include the adm nistrative
personnel, |1SEQ, training analysts, and others not absolutely essential to
the day to day operations, but necessary for training effectiveness.
Accommopdat e speci al contractor support spaces such as Contractor Tota
Trai ni ng Systens Support (CTTSS) or any |evel of private contractor support
wher e required.

2.6 Speci al Contractor Support Spaces. The operation and mai ntenance
of simulators is normally provided by contractors instead of Governnent
personnel. As such, the contractor has control of simulator spare parts and

mai nt enance areas and usually requires | ockable spaces and an admi ni strative
of fice space.

2.7 Envi ronnental Requirenents. For applicable discharge criteria,
consult with the NAVFAC Criteria Ofice and the cogni zant EFD. Refer to

M L- HDBK- 1005/ 8, Donestic Wastewater Control. Design facilities to neet
environnental requirenments at federal, state and local levels. Obtain a MSDS
(material safety data sheet) on every toxic or suspected toxic product to be
used at the facility and design in protective neasures and ventilation

met hods. Conply with all applicable pollution abatenent criteria.
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TABLE 2.2
TRAI NER FACI LI TI ES DATA-F/ A-18 WIT

Non- nmoti on devices with 2- 40" diameter projection dones
Room di nensi ons shown are mi ni nuns unl ess not ed.
Model facility plates may show site specific |arger dinensions.

** CAUTION: This document is for preliminary planning only._**
**Verify with NAWCTSD and NAVAIR prior to use.**

REFERENCE DOCUMENTS

Ceneral Requirenments for Aviation Training Facilities, NAWCTSD Ol ando
TRAI NER FACI LI TY | NFORVATI ON, NAWCTSD O | ando
Trainer Facility Report, F/ A-18 WIT TFR, Septenber 1990, Hughes Aircraft Co.

ARCHITECTURAL
SPACE NAME M N DI MENSI ONS MAX NO SE  ACCESS REMARKS
( LxWH) LEVEL FLOOR
Devi ce/ Tr ai nee Ar ea. 120"x 65"x 44* 55Db( A) none 2
I nst ruct or/ Qper at or 40°x 23"x 10" 55Db( A) 18" h
Debrief Station 23"x 17"x 10° 35Db( A) verify
Conput er Room (Cl G 32"x 23"x 10* 65Db( A) 18" h 2
Conputer Room (digital) 46"x 40"x 10° 65Db( A) 18" h
Mech Punp Room (2-ea) 20"x 10"x 10° 75Db( A) none 1

General Notes:

Above requirenents are WIT specific. See other data for administrative &
support spaces. Equipnent noise is indicated on the F/A-18 (WT) Trainer
Equi prent Summary.

Remar ks:
1. Reduce noise to trainee and instructor area.
2. 44' is clear crane hook height. Cear ceiling height is dependent

on crane configuration

38



M L- HDBK- 1027/ 4A

TABLE 2.2 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 WIT

STRUCTURAL

Devi ce transport method: 3 ton capacity overhead bridge crane at high bay.
Vibration Control. |solate mechanical room Resonant frequency = 13 Hz
maxi mum for |ight valve platforns.

Speci al permanent installation/renoval equi pnent: See 3 ton crane above.

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY SPECI AL REMARKS
DEGREES( f) PERCENT DUCTI NG
Devi ce/ Tr ai nee Area 60- 80 40- 60 remark 1 2
I nst ruct or/ Qper at or 60- 80 40- 60 remark 4
Debrief Station 60- 80 40- 60
Conmput er Room (Cl G 60- 80 40- 60 remark 5
Conmput er Room (digital) 60-80 40- 60 remark 5
Mechani cal Punp Room 50-90 10-90 3
Mai nt enance Room 70- 80 40- 60
Mai nt enance Storage 70- 80 40- 60

General Notes:

Refer to WIT Trai ner Equi prent Summary and architectural for equi prment

cool i ng suppl y/ exhaust ports and equi pnent and personnel |oads. Include heat
rel ease fromcockpit and done air conditioning.

Remar ks:

1. Non- nmoti on versions require special ducting by the manufacturer from
trench to inside the donme and cockpit.

2. 24 inch wide x 18 inch deep trench. Slope to drain to sewer or
sunp.

3. Fresh air ventilation

4. Cool air supply ports direct to underside of console.

5. Under access floor supply plenum Provide perforated panels as

required for airflow.
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TABLE 2.2 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 WIT

ELECTRICAL
SPACE NAME VOLTS Hz WRE PHASE LI GHT ZONES REMARKS
COUNT LEVEL

Devi ce/ Tr ai nee Area 120/ 208 60 4+GN\D 3 50fc 2 1,4

I nst ruct or/ Qper at or 120/ 208 60 4+G\D 3 50fc 2 2,4

Debrief Station 120/ 208 60 4+GN\D 4

Conput er Room (Cl G 120/ 208 60 4+GN\D 3 50fc 2 4

Conmput er Room (digital) 120/208 60 4+G\D 3 50f ¢ 4,5

Mechani cal Punp Room 120/ 208 60 4+G\D 3 50f ¢ 3,4

Mai nt enance Room 120/ 208 60 4+GN\D 3 50f c

Mai nt enance St or age. 120/ 208 60 4+GN\D 15fc

Remar ks:

1. Primary zone should be on/off. Secondary zone includes |Instructor
Station and shoul d have di nmer.

2. I ncluded in Device Area zone. Locate controls for Device Area and
Instructor Station near the Instructor Station. Provide ainmable &
di nmmabl e |ights over console work surface.

3. Devi ce contractor will step voltage up for 480 volt requirenent.

4. Condi ti oned power.

5. Cabl e trenches and vertical cable raceways required between conputer

roons and training devices as not ed.
General Notes:
Trai ni ng Devi ces Connects: Device contractor supplies component w ring and
conduit from device to governnent di sconnects or panel. Main power switch in
conmput er room

G oundi ng: Bui l di ng, Equi pnent, and Signal G ounds required.

Lightning Protection: (if required)
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CAUIIUN: 1his drawing IS tor preuminary planning onty.
Verify with NTSC and NAVAIR prior to use.
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CAUTION:  This drawing is for preliminary planning only.
Verify with NTSC and NAVAIR prior to use.
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Table 2.3
TRAI NER EQUI PMENT SUMVARY- F/ A- 18 WI'T- Conput er Room

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAWCTSD and NAVAIR prior to use. **

REFERENCE

Trainer Facilities Report, Kuwait Wapons Tactics Trainer (WT), HAC REF. NO
JO268, Hughes Aircraft Company, Training and Support Systens G oup, PO Box
10011, Manhattan Beach, CA 90266-8511, July 1990.

Uni t Descri ption size(inches) weight heat EST cool
W D H (IDb) (BTUHR) KVA (CFM
001 Proc/ Peri ph Cab 48 38 71 950 44300 13.0 2738
012 I/O Term nal s 20 20 20 120 5100 1.5 315
013 I/O Term nal s 20 20 20 120 5100 1.5 315
014 I/O Term nal s 20 20 20 120 5100 1.5 315
018 I/O Controller (10Q) 48 33 71 950 34000 10.4 2104
051 Proc/ Peri ph 48 38 71 950 44300 13.0 2738
062 I1/0 Term nal 20 20 20 120 5100 1.5 315
063 I1/0 Term nal 20 20 20 120 5100 1.5 315
064 I1/0 Term nal 20 20 20 120 5100 1.5 315
101 Target | mage CGen 26 38 71 600 15600 4.6 963
102 Target | mage CGen 26 38 71 600 15600 4.6 963
103 TI G Ter m nal 16 21 14 130 10200 3.0 632
130 Radar Sys Mai nt 36 30 36 100 - - -
131 Al liant FX80 49 34 43 1200 35000 10.4 2160
132 Radar Sys Di sc Cab 49 34 71 1500 22000 6.4 1358
134 SSI G Di sk Cabi net 26 35 71 750 11000 3.2 679
135 Encore Processor 25 38 71 750 13600 4.0 840
136 SSI G Maint Station 36 60 36 100 0 0 0
136A1 VDT (Conrac) 16 21 14 85 6000 1.8 370
136A2 VDT (GE) 16 21 14 65 6000 1.8 370
136A3 Joystick 10 9 6 10 700 .2 43
137 Conmpuscene | V-A 360 36 78 16410 200000 58.5 12345
140 Radar Sys Mai nt 36 30 36 100 - - -
141 Al liant FX80 49 34 43 1200 35000 10.4 2160
142 Radar Sys Di sc Cab 49 34 71 1500 22000 22.0 1358
144 SSI G Di sc Cabi net 26 35 71 750 11000 3.2 679
145 Encore Processor 25 38 71 750 13600 4.0 840
146 SSI G Maint Station 36 60 36 100 - - -
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Tabl e 2.3 (Conti nued)
TRAI NER EQUI PMENT SUMVARY- F/ A- 18 WI'T- Conput er Room

Uni t Descri ption size(inches) weight heat EST cool
w D H (Ib) (BTUHR) KVA (CFM
146A1 VDT (Conr ac) 16 21 14 85 6000 1.8 370
146A2 VDT (CGE) 16 21 14 65 6000 1.8 370
146A3 Joystick 10 9 6 10 700 .2 43
147 Conpuscene | V- A 360 36 78 16410 200000 58.5 12345
231 ASI C 75 30 76 1300 13600 4.0 843
241 ASI C 75 30 76 1300 13600 4.0 843
254 EMS 75 30 76 900 6800 2.0 421
321 Mai n | nput Pw Cab 60 30 65 1000 6800 2.0 421
323 EMSG Power Cabi net 28 24 42 375 3400 1.0 210
324 Power Cabi net 32 30 60 1100 7000 2.0 432
326 Conput er Pwr Cabi net 28 24 42 1000 3400 1.0 210

General Note:
1. "-" indicates unknown quantity.
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TABLE 2.4
TRAI NER FACI LI TI ES DATA-F/ A-18 OFT

Moti on device with visual system
Room di nensi ons shown are mi ni nuns unl ess not ed.
Model facility plates may show site specific |arger dinensions.
** CAUTION: This document is for preliminary planning only._**
**Verify with NAWCTSD and NAVAIR prior to use. **

REFERENCE DOCUMENTS

Trainer Facilities Report, Device 2F132 F/A-18 OFT #7, Rev. A, March 1988,
Honeywel I, 13775 McLearen Road, Herndon, Virginia 22071
ARCHITECTURAL
SPACE NAME M N DI MENSI ONS MAX NO SE ACCESS REMARKS
( LxWH) LEVEL FLOOR

Devi ce/ Tr ai nee Ar ea. 17°"x 31"x 18- 55Db( A)

1
I nst ruct or/ Qper at or 17"x 31"x 11.5° 55Db( A) 10" h 2,4
Conput er Room 29"x 31"x 9° 65Db( A) 10" h 3,4
Uility Area 22"x 6"x 8" remark 5

3
General Notes:
Above requirenents are WIT specific. See other data for administrative &

support spaces.

Remar ks:

1. Speci al door @6'-0"w x 8 -6"h

2. Speci al door @4'-0"w x 8 -0"h

3. Speci al door @4'-0"w x 7'-0"h

4. Flooring to be IAWML F 29046 (TD) and el ectrostatic protected
5. Equi pnent produces noi se | evel of 95 Db.
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TABLE 2.4 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 OFT

STRUCTURAL

Devi ce conponents transport nethod: Cockpit by casters and lifted by lifting
fixtures or fork lift truck.

Speci al equi pnent: Overhead track and hoi st with 500 pound capacity.

Maxi mum concentrated conputer access floor |oad: 47.8 pounds per square inch.

Max colum floor pad |l oad fromtrainee station: 18.0 pounds per square inch.

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY EQUI P
DEGREES( f) PERCENT HEAT (BTU HR)
Devi ce/ Tr ai nee Area 60- 80 40- 60 103, 400
I nst ruct or/ Qper at or 60- 80 40- 60 9600
Conput er Room 60- 80 40- 60 111, 390
Uility Area 40- 100 50- 80 51, 360
ELECTRICAL
SPACE NAME VOLTS Hz W RE PHASE LI GHT
COUNT LEVEL
Devi ce/ Tr ai nee Area 120 60 2+G\D 50f ¢
I nst ruct or/ Qper at or 120 60 2+G\D 75f ¢
Conput er Room 120/ 208 60 4+GN\D 3 75fc
Uility Area 480Y/ 277 60 4+GN\D 3 50f ¢

Ceneral note: Electrical power furnished by the facility shoul d be:
160 AWP, 120/208 VAC, three phase, 60 Hz, four wire plus ground
55 AWP, 480Y/ 277 VAC, three phase, 60 Hz, four wire plus ground

G ounding: Earth Gound required.
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Table 2.5
TRAI NER EQUI PMENT SUMVARY- F/ A- 18 OFT- DEVI CE 2F132

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAWCTSD and NAVAIR prior to use. **

REFERENCE

Operation and Mai ntenance Instructions Overall Trainer
F/ A-18 Operational Flight Trainer, Device 2F132, 6930-LL-(C00-5211
Hughes Simul ation System Inc., Herndon, Virginia 22071, 2 Cctober 1989

size (inches) wei ght
Unit Description W D H (1b)
1 Trainee Station 44 146 58 2000
2 Instructor Console 132 47 56 600
3 Visual/Mnitor Cons 41 59 93 900
4 | nput/CQutput Unit 22 28 79 500
5 Input/CQutput Unit 22 28 79 500
6 (not assigned)
7 Aural/lCS 22 28 79 400
8 CRT Controller 22 28 79 500
9 M ssion Computer 22 28 79 400
10 (not assigned)
11 Flight Control Conp 22 33 79 400
12 (not assigned)
13 AC Power Di st 44 28 79 1000
14 Digital Conputer 69 35 56 1200
15-17 (not assigned)
18 Sing Prt Disc Drv 22 36 36 567
19 Sing Prt Disc Drv 22 36 36 567
20 Printer/Plotter 24 24 37 120
21 A/N CRT 16 19 14 25
22-25 (not assigned)
26 Mag Tape/Disc Drive 19 13 25 170
27 Visual Image Gen 22 31 79 700
28 Visual | mage Proc 22 31 79 500
29 Visual Data Terminal 19 26 33 200
31 Hydraulic Power Unit 52 38 50 900
32 Pneumatic Power Unit 66 28 55 900
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Table 2.5 (Conti nued)
TRAI NER EQUI PMENT SUMVARY- F/ A- 18 OFT- DEVI CE 2F132

size (inches) wei ght

Unit Description W D H (1b)
33 Air Dryer 18 12 14 75
34 400 Hz Freq Conv 28 21 28 300
35 Cockpit Pw Sup Assy 22 27 41 350
36 Cockpit Air Cond 38 64 38 900
37 Cockpit Serv Platfrm 168 240 54 4000
38 Mdtion Control Assy 58 36 38 300
39 Visual Display Unit 40 26 33 400
40 Visual Display Unit 40 26 33 400
41 Visual Display Unit 40 26 33 400
42 Mbtion Seat Assenbly 27 35 110 500
43 M CS Junction Box 21 10 8 15
44 MCS Station 18 18 43 25
45 MCS Station 18 18 43 25
46 MCS Station 18 18 43 25
47 MCS Station 18 18 43 25
48 MCS Station 18 18 43 25
49 MCS Station 18 18 43 25
50 MCS Station 18 18 43 25
51 MCS Station 18 18 43 25
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CAUTIDN:  This drawing is for preliminary planning only.
Verify with NTSC and NAVAIR prior to use.
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Table 2.6
TRAI NER FACI LI TI ES DATA-F/ A-18 PTT

Non- noti on devi ces
Room di nensi ons shown are m ni nuns unl ess not ed.
Model facility plates may show site specific |arger dinensions.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAWCTSD and NAVAIR prior to use. **

REFERENCE DOCUMENTS

Ceneral Requirenments for Aviation Training Facilities, NAWCTSD Ol ando
TRAI NER FACI LI TY | NFORVATI ON, NAWCTSD O | ando

Trainer Facilities Report for F/A-18 Part Task Trainer, H 84-33/7002, 21
June 1984, Gould Inc., Systenms and Sinulation Division, 50 Marcus Drive,
Mellville, NY 11747

ARCHITECTURAL
SPACE NAME M N DI MENSI ONS OCCUPANT  MAX NO SE  ACCESS RENARKS
(LxVWH) COUNT LEVEL FLOOR
Devi ce/ Tr ai nee Ar ea. 30"x 22"x 8* 6 55Db( A) 12" h 1 &2
Conmput er Area 3
Mai nt enance Area 3

General Notes:

Above requirenents are PTT specific. See other data for administrative &
support spaces. Equi pnent noise is indicated on the Trainer Equipnent
Summary.

Remar ks:

1. 10" ceiling height preferred in this size room

2. 72"w x 84"h hinged door required for equi pment access.
3. Space is included in Device/Trai nee Area.

STRUCTURAL

Devi ce transport method: 4 casters at 2 square inches each | oad bearing
surf ace.

Vi bration Control: None required

Permanent installation pads: 4 at 2.76 square inches each
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Table 2.6 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 PTT

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES( f) PERCENT
Devi ce/ Tr ai nee Area 50-98. 6 80 (max)
Conput er Room Ar ea 50-98. 6 80 (nmax)
Mai nt enance Area 70-80 40- 60
ELECTRICAL
SPACE NAME VOLTS Hz AVPS WRE PHASE LI GHT ZONE REMARKS
COUNT LEVEL
Devi ce/ Trai nee Area 120/ 208 60 75 4+GN\D 3 50fc 2 1,2,3
Conput er Area (see TFR) 3
Mai nt enance Area 120 60 20 2+GN\D 3 70fc 1

Remar ks:

1. 100 anpere service recommended for trainers.

2. Dimmng control or fluorescent tube sw tching reconmended.

3. Provide utility outlets at every other cabinet and at each trainee
station for service |ighting.

CGeneral Notes:

Power Regulation & Filtering: Provide three power line interference
suppression filters.

Trai ni ng Devi ces Connects: Provide 75 anpere master switch circuit breaker
Devi ce contractor supplies conmponent wiring and conduit fromdevice to
gover nent di sconnects or panel

G oundi ng: DC power supply ground and digital and anal og signal grounds
required. Provide isolated systemtied to single conmon point.

Lightning Protection: (if required)

Bondi ng: Conformto M L-STD 1310.
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Trainer Facilities Report for F/A-18 Part Task Trainer, Device 13C13, HI 84-33/7002,
Gould Inc., Systems and Simulation Division, Melville, NY 11747, 21 June 1984.

NOTE 1:, Stzes are rounded to nearest foot.

This drawing is for pr‘eliminolr‘y planning only.

Verify with NTSC and NAVAIR prior to use.
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Section 3: AVI ATI ON MAI NTENANCE TRAI NI NG FACI LI TI ES

3.1 Functi onal Requirenents. A Naval Air M ntenance Training Goup
Det achment (NAMIRAGRUDET) is an organi zati onal subunit of the Naval Air

Mai nt enance Trai ni ng G oup conposed of an officer-in-charge, assistant-

of ficer-in-charge, and experienced enlisted Navy and Marine mai nt enance
instructors. NAMIRAGRUDETs are established and positioned to provide on-
station academ c classroom and | aboratory type technical training. They
contai n mai ntenance trainers, training aids, curricula, |esson guides,
technical library, standard and special tools, supporting test equipnent, and
such other training material as may be required to effectively teach the
approved courses of instruction. NAMIRAGRUDETs are normally co-located at
the station (home port) of the specific nodel aircraft they teach to
facilitate on-site academ c classroom and | aboratory training. They
typically provide technical training for officer and enlisted personnel in
t he operation, maintenance, and repair of the particular aircraft.

Mai nt enance trainers may evolve into |l arger "conposite trainers”
which will require larger roons. Address the potential for future expansion
and reconfiguration of spaces at the progranmmatic phase.

3.2 Facility Design. Flexibility is a critical need. Educationa
phi | osophi es and training devices and aids are subject to change as new
techni ques are accepted. Ildentify future growh areas and accomodat e

t hrough user input and careful nonitoring of programdirections.

A primary concern in the design of Aviation Mintenance Training
Facilities is the access and efficient circulation patterns of training
equi prent for use in the | ab/classroonms. Ensure adequate accessibility for
servicing and renoval / repl acement of equipnent.

3.2.1 Site Planning. Base the siting on a thorough investigation and
anal ysis of the existing physical conditions of the |and and the functiona
requi renents of the project. Place structure(s) and paved areas to mnim ze
disruption to any existing utilities and/or future expansion. See nechanica
sections for requirements on utility entry points into the mechani cal room
Accommopdat e future expansi on pl ans.

The site nust provide adequate truck turnaround and maneuveri ng
space for the installation and renmoval of training equi pnent. The exterior
access drives required for the installation and renoval of equipnent fromthe
facility will be used for that purpose very infrequently. Wen not being
used for equipnent installation and renoval, the maneuvering space can be
used for other purposes such as extra parking. Consult the using activity
and base for parking needs.

The | oadi ng area may have requirenments for el evating heavy
equi prent up to truck bed height. A freestanding detached ranp or dock lift
is an alternative to a raised | oadi ng dock or depressed ranp. A raised dock
requires a high finish floor |evel which may hanper day to day operations and
a depressed ranp is subject to standing water and debris.

3.2.2 Architectural. Place enphasis on sinple, straightforward
functional solutions to both interior and exterior design and detailing.
Seismc design may require limts on the height of structures and speci al
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design configurations. Follow the guidelines given in ML-HDBK-1001/1, Basic
Architectural Requirenents and Design Considerations. Goup facility spaces
requiring high ceilings to mninmze changes in the roof levels. G oup
classroons utilizing oversized equi pnent to mnimze need for lengthy extra
wi de access corridors to the exterior. Aviation Mintenance Training
facilities are often sited near flight |lines where sound transm ssion control
is essential

3.2.2.1 Adj acency. Some spaces require adjacency for the efficient and
correct operation of the equipnent installed therein while others provide

adj acency for the convenience of the users of the facility. See Figure 2.
For instance, a training device with hydraulic systens requires a punp room
adj acent to the trainer room whereas Briefing/Debriefing roons are |ocated
adj acent to the respective trainer for conveni ence of instructor and trainee.

Pl ace high bay areas of the sanme or nearly equal height adjacent to
each other and conbine into one level for sinplification of roofing and
structural systens and resultant cost savings.

3.2.2.2 Circulation. GCirculation patterns and intensity vary anong
aviation training facility types. Varying nunbers of adm nistrative
personnel, contract personnel, trainees, and instructors contribute to the
pedestrian traffic | oad.

Mai nt enance training facilities typically support heavy trainee
pedestrian traffic. Separate trainee circulation patterns frominstructors
where possible. Arrange spaces to mnimze circulation and to provide the
nost direct access. Wden corridors used for display, gathering areas, and
casual CRT viewing. Provide a security checkpoint for identification of al
entrants to the building.

3.2.2.3 Functional Priorities. The nost inportant sections of the facility
are those that are directly required to performthe training mssion. O her
portions of the facility are secondary. Space groupings in order of

i mportance are:

a) Training roons (e.g., classroons, trainer roonms, etc.) required
to performthe training

b) Direct support spaces, such as conmputer roons, Storage roons
for classroom materials, mechani cal equi prment roons, instructors offices,
etc., without which the training woul d be degraded or inpossible to perform

c) Indirect support spaces, such as toilets, |ounges and
adm ni strative offices, w thout which training can be acconplished, but at a
cost in the efficiency of the training organization

3.2.2.4 Spaces and Characteristics

Admi ni strative. |Includes secretarial functions, supervisors, and
security personnel. An open office partition plan in admnistrative areas
shoul d be used for econony of space and open intra-office communications. An
acceptabl e path of travel nust be established per NFPA 101 for fire exiting.
Provi de sound absorbing materials as required in office areas. Refer to
M L- HDBK- 1034, Administrative Facilities, for additional data.
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Armanment Systens Trainer. Sinulates armanent systens. These are
simul ated for normal testing and troubl eshooting as specified by the manuals.
the students may be trained in the renoval and installation procedures for
the pylons, ejector rack, practice nultiple bonb rack, and missile |aunchers.

Avi onics Trainer. Provides systens nmai ntenance training on al
avionics and related systenms. The instructor may i nduce mal functions such as
broken wiring, bad conmponents and defective switches or antennas with al
appropriate indications occurring.

Bert hi ng Room A one-person overni ght watch nmay be required.

Chief Petty Oficer-in-Charge (CPOC). Reports directly to and
assists the Oficer in Charge

Conf erence Room Provide porcel ain "chal kboard,"” bulletin board,
and pull down projection screen. Acconmpdate flexibility in occupancy counts
and tabl e arrangenents. Address all types of applicable space utilization to
ascertain needs. Consider providing the capability of subdividing the
room(s) with accordion folding partitions having a STC rating not |ess than
40 and provi de maxi num sound absorption in finishes. Provide two neans of
egress with door swings in the direction of exit travel for roonms exceeding
an occupancy of 50 people.

Corridors. Consider trainee occupancy | oads and exiting, heavy
circulation points, such as stairways and vendi ng areas, and the size of
equi prent to be transported to and from classroons all owi ng for naneuvering
equi prent t hrough doorways. Base m ni num w dt h di mensi ons on buil di ng
occupancy, conplying with NFPA 101 and m ni num wi dt h of equi pnent
maneuvering, whichever is greater. \Were |ockers are not provided, provide
coat and foul weather gear hangi ng areas near entrance in recessed al coves or
i n student |ounges where | ockers are not provided.

El ectrical Room This space contains the facility main distribu-
tion panel, subdistribution panels and step down transformers required for
the operation of the facility. Frequency converter and tel ephone panel board
may be included. Do not conbine the Electrical Roomw th the Mechani ca
Room

El ectrical Systems Trainer. Sinulates the aircraft electrica
system |lighting, AC/ DC power generating and bus |ogic

El ectroni ¢ Mai ntenance and Repair. Mnor repair of the trainer
conponents is undertaken here by the device contractor. Provide workbenches
for mnor repair. |Include these on the Coll ateral Equi pnent List. Consider
peg mounting boards on the wall for hanging cables. The standard Navy
el ectroni ¢ workbench, type NEB-2 with PS-1A 24VDC el ectric-converter is
recommended for el ectronic mai ntenance shops. Verify if 400 Hz and ot her
power characteristics are required. Wrkbenches nmay be ordered through the
Avi ation Supply Ofice, Philadel phia, PA Typical installation consists of
three 24-inch wi de nodul es with back panels for an assenbl ed size of 72
i nches wide x 33-7/8 inches deep x 60-1/4 inches high. Suggested components
fol | ow
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ea- FSN: 1N6625- 851- 2158 Back Panel and Shel f Assenbly
ea- FSN: 1N6110-839-8026 Electrical D stribution Box
ea- FSN: 1N6625- 851- 2157 Base Assenbly

ea- FSN. 1N6625- 851- 2156 Cabi net Assenbly

ea- FSN. 1N6625-851-2159 Tabl e Assenbly

ea- FSN: 1HW13000-4108488TM PS-1A el ectric-converter

PRFRPNNW®W

Fuel Systens Trainer. Denonstrates the operation, fault isolation
adjustnent, and testing of fuel systens.

Ceneral Academ c O assroons. Seating arrangenent is the nost
i nportant factor in determning the size and shape of a cl assroom
Accommopdat e any special requirenents for static and operative displays and
team teachi ng, such as small, nmedium and/or |arge class seating arrangenent
flexibility within the same cl assroom boundaries. The length required for
the front chal kboard can al so affect the shape and orientation of the room
Refer to Ti mesaver Standards for Building Types, 2nd Edition, (MG awHlI
Book Conpany) for detailed data on seating arrangenments. Optim ze the
cl assroom si zes and shapes for flexibility and enhancenent of instruction
Avoi d "pie shape" and other configurations which limt alternate seating
arrangenents. Deternmine seating types and audiovi sual characteristics before
finalizing configuration. Fixed seating tiers can decrease flexibility.
Consi der fixed seating and tiers only in facilities with a mnimum of 3
cl assroons. Use of maps and fold out materials by trainees may require
seating at tables. Since classroons are repetitive spaces, intense effort is
required to assure quality in each duplicated space. Consider the follow ng
maj or factors for design of classroons:

1) Seating types and arrangenents and witing surfaces

2) Space and furnishings for the lecturer.

3) The use of wall space, including teaching aids and w ndows.

4) Projection and TV facilities.

5) Coat racks, storage and ot her conveni ences.

6) Acoustics and lighting

7) Heating, ventilating and air conditioning

8) Aesthetic considerations

TV nonitors and special projection systens in addition to
traditional chal kboards or porcel ain boards may be used. Verify and docunent
the requirenent for rear screen projection before accommodating in the
design. Refer to audiovisual requirenents for projection systens.

Aviation training facilities typically use training devices
requi ri ng nechani cal systens support. Consequently, classroons are often
exposed to a variety of support equi pment noises in addition to HVAC unit
noi se which can distract frominstruction. Provide sound baffles, absorbent

materials at noi se sources, and |locate nechanical units renote from
cl assroonms. Avoid sound nmasking in classroons. Acoustic design |evel for
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cl assroons should be RC-30 with 50 STC (mnimun) walls. Provide acoustically
rated accordion folding panel partitions with integral door where flexibility
is desirable for subdividing classroons. Extend details above finished
ceiling to assure integrity of specified STCin the interstitial space.

Porcel ai n marker boards are preferred over "chal kboards."” |Incl ude
a display rail with clip fasteners. WAll perineter tack strips should be
provi ded for graphic display, such as maps and charts. Non-obtrusive
observation sidelights are required at classroomentries. Limt storage
areas for audi ovi sual equipnment to those itens dedicated to each cl assroom

Provide small portable platformunits in |lieu of pernmanent raised
platforns (plus or mnus, 8 inches high) for classroomlectern areas
utilizing denonstration techniques and in roons with over 5 seating rows.
Permanent platforms can severely limt future rearrangenents in seating and
subdivisions. Allow a generous width for the instructor to transverse the
platformfor the full length of the chal kboard. Centralize other storage.

Ceneral Supply Storeroom Provide double doors in |Iieu of overhead
door to loading area for better control of air infiltration. Verify if dutch
door or issue counter is required by the user

Dedi cated Cl assroom One or nore dedi cated cl assroons may be
required for classified teaching material. Provide adequate STC ratings for
wal s in accordance with levels of security.

Flight Control Systens Trainer. A full size aircraft nockup which
is used to train future aircraft structural and hydraulic mechanics and
electricians in the noving systems which control the aircraft in flight. It
uses real and like-real aircraft conponents in areas of training where
intricate physical relationships need to be denonstrated and fi ne nmechani ca
skills are to be practiced.

Hands- On Mock-Ups. The mmjor determnant for roomvolune is
typically the training device and how it is denonstrated and operated. Allow
for a maxi mum of six students except where directed otherwi se. \Were high
bay spaces are required, use nmezzani ne space for storage or observation area.
Accommopdat e any cl earances and ot her requirenents for rolling service
platforns. Avoid obstructing noving parts with utility feeds. Exposed
structure provides ready access to utilities for service. Acoustic absorbing
materials will be required in spaces where device noise such as hydraulic
punp support equipnent is a nuisance to instruction and in other spaces with
noi se | evel above RC- 30, and/or above |levels of ear safety. Direct
application of acoustical material to the underside of deck instead of using
suspended acoustical ceiling tiles allows nore ease of access and visibility
to service utilities.

Instructor and Staff Lounge. Provide kitchen al cove, visually
hi dden from | ounge with di shwasher, m crowave oven, and snall upright
refrigerator. The seating area can double as conference and as an instructor
work area if arranged so that kitchen users do not have to intrude.

Instructor Work Room Requirenments can vary fromwork stations for
supervisors only to work stations for all instructors. Separate dedicated
instructor work space fromtrai nee gathering areas and trai nee pedestrian
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traffic. Locate near or contiguous with the Library/Learning Center for
access to resource material s.

Provide large, clear areas for instructor work space to permt
flexibility in reapportionment of spaces. This area should be designed
around a nodul ar schenme for the greatest possible flexibility in arrangenent.
VWhen i ndividual offices are required within general areas, they should be
encl osed by |ightweight, novable partitions. Systens or nodular furniture
provi des privacy and acoustical control in an open environment and all ows
great flexibility for changing instructor work space. PC work stations may
be used here on a network. Design power, telephone, and data distribution
wiring systens in this area to allow for frequent changes.

Janitor Coset. Provide adjustable shelving and storage space for
cl eani ng equi pnent and supplies, nop rack, and a deep sink or nop receptor on
each fl oor.

Lab/ Cl assroom Academ c classroom areas in the sanme space with the
trainer device allows instructors to relate directly to devices under study
during lectures. An unusually |ow trainee/teacher ratio such as 4:1 can be
expected due to safety concerns related to devices. A second instructor in
the class is considered a safety observer. Provide space for 2 trainees per
table. Tables are preferred to individual desks due to the array of manuals
and fold-out data used in the classroom Normal class size is 8. Up to 10
trai nees per class may be accommodat ed under extrene conditions.

Laboratory. Trainees are instructed here in electronics and
hydraulic testing. Lab hoods may be required for sol dering.

Landi ng Gear Trainer. Allows aircraft hydraulic and pneunmatic
mechani cs, aircraft electrical systens technicians and aircraft structures
mechani cs to recei ve organi zational |evel maintenance training related to the
| andi ng gear conponents for which they are responsible. They can denonstrate
both normal and abnormal operation of the | anding gear and subsystens,
| ocation of |anding gear conponents and troubl eshooting techni ques for
isolating faults.

Learning Stations. The learning stations are primarily computer
aided instruction utilizing student carrels. The instruction proceeds at the
students' own pace and ability to learn the materi al

Learning Station Conputer Support. Mst conmputer aided instruction
systenms now in use require a central processor which is usually | ocated
adjacent to the learning stations area. Direct and dedi cated support of
| earning stations is provided. Provide access floor where required. Future
t echnol ogy advancenents nay replace the central processor with a desktop
conputer unit located in the |learning stations area.

Up to eight classified file safes may be used. Provide security
nmeasures as required by the user and the base security officer in conjunction
with NC S.

Li brary/Learning Center. This space provides informtion and
resources. Larger centers require control of equipnent and materials with a
service counter and work space which will provide orderly issue and receipt
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as well as inventory control and repair. Audiovisual or other equipnent
repair may be required.

In addition to books, the |earning center nay contain records,
tapes, closed circuit TV facilities, film caneras, VCRs and projection
equi prent. Larger centers may need separate stack and reading areas.
Provi de storage for Navy publications and rate-training manuals. Acconmnodate
a classified file safe where required by the user. Acoustic controlling
materials are necessary to ensure a qui et environnent.

Provide for conputerized Electronic Information Delivery System
(EIDS) and carrels if required by the user. Carrels where needed nust be
sized to accomodate the EIDS. The EIDS may require a separate roomfor the
host conputer depending on the systemand may be restricted to authorized
personnel only.

Lobby. Locate for direct visual supervision of central control
Provide wall area for a bulletin board and building directory. Accomodate
any nenorabilia provided by the user. Include a recessed scuff area at the
entry point for control of debris fromfoot traffic. A vestibule is
recommended for energy conservation

Locker Room Provide permanent built-in curb nmounted | ockers
except where future flexibility is required. Provide adequate |ockers and
cl ot hes hooks for trai nee occupancy | oad and adequate garnent changi ng area
with wall nmounted nunber 8 finish stainless steel mrror. Mnimze blind
spots and/or visual obstructions except as required for privacy.

Mail Room Locate off the corridor and contiguous to the
adm nistrative area for use by the staff. Provide mail boxes with two sided
access. Design area to prevent queues of personnel from obstructing corridor
passage.

Mai nt enance Shop. Some facilities may require internediate ("I")
| evel maintenance. Provide appropriate workbenches for mnor m scell aneous

repair. Include these on the Collateral Equipnment List. Carbon dioxide
containers for "I" level maintenance are preferred at a protected outdoor
| ocati on.

Medi a Storage Room Provisions for storage and retrieval of each
type media nust be provided. In multifloor facilities, locate an additiona
medi a storage roomon each floor. Include centralized storage as needed for
slides, film mcrofilm filnmstrips, video tapes, audio tapes, records,
conmput er di scs and ot her storage nedia, maps and charts, projection
equi prent, and audi o equi prent. Refer to M L-HDBK-1008C for fire protection
requi renents for magnetic tape and filmstorage. Adjustable shelving is
required. Verify with the user if a centralized VCR control panel area is
required. Provide issue wi ndow, dutch door, or counter where required for
cust onmer service

Mechani cal Room This space nornmally contains the heating,
ventilating and air conditioning (HVAC) equi pnent as well as the sprinkler
val ves and piping. Avoid locating roons with HVAC equi pnent on upper |evels
where sound can reverberate through structural systens. Prelimnary designs
should allow 5 percent of the gross floor area for facility rel ated
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mechani cal room space. This floor area requirenent can vary in the fina
design due to factors such as use of a basew de steam system Mechani cal
roons for aviation training facilities typically contain a variety of

equi prent types whi ch nust be accommpdated early in the design. Provide
adequat e space for operation, nmaintenance, and servicing of both device
contractor and construction contractor supplied equipnment. Locate hydraulic
and pneumnatic training device equipnent in a separate dedi cated space due to
air contam nants, noise, and safety considerations.

Mechani cal Punp Room Access to both interior of the building and
exterior is recormmended. Punp roons supporting |arge hydraulic systens may
require high ceilings to all ow mai ntenance access with a pernmanent or
tenmporary overhead crane to assist in the maintenance procedures. Allow
adequat e access space around and above equi pnment for mai ntenance. |Include
space for hydraulic fluid storage. Provide concrete curbs around peri nmeter
of hydraulic punp bases and/or netal pan under punp seals with drai nage sl ope
to sunp to retain fluid waste for proper disposal. Avoid |ocating punp roons
on upper |evels where sound can reverberate through structural systens.

I solate floors and acoustically treat walls and doors where vibration and
sound can adversely affect adjacent spaces.

Oficer in Charge (O C). The person charged with controlling the
use of the facility, scheduling the use of classroons and training devices
and mai ntaining curricul um occupi es this space.

Power Plants Trainer. Trains aircraft mechanics to operate, test,
and troubl eshoot the aircraft engine system The engine as simulated on the
trai ner responds to changes of atnpspheric conditions, altitude, and
ai r speed.

Shower Room Verify if facilities are required for training
m ssi on support.

Student Lounge. Locate convenient to vendi ng nmachi nes and cof fee
ness.

Techni cal Library. This space is used by trainees and instructors.
It is heavily used by those involved w th avionics.

Toilets. Specify ceiling hung partitions for easier cleaning and
drainage to elimnate rusting of floor nmounts. Provide solid plastic
partition finish for better hygiene and graffiti resistance. Provide shelf
for tenporary stowage of hand carried itens such as hats and books.

Vendi ng. Provide an al cove or a separate area off the corridor
such that pedestrian traffic is not restricted, but also |ocated convenient
to or within |l ounge area. Locate vendi ng machi nes where they can be properly
serviced and mai ntained with mnimal disturbance to facility operations.
Provi de secure brackets to prevent overturning of machines. Provide a hard
surface floor sloped to floor drains adjacent to vending nmachi nes. Buil di ngs
havi ng nore than 100 federal enployees |ocated therein or 15,000 square feet
or nore should have one or nore satisfactory sites for a blind-operated
vending facility.
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Visitor Control. Locate the checkpoint at the primary pedestrian
entrance to the facility adjacent to the | obby and near administrative areas
with a visitor control security checkpoint. Include a recessed scuff area at
the entry point for control of debris fromfoot traffic. A vestibule is
recommended for energy conservation. Provide 42 inch high counter with sign-
in area, intercomsystemwhere required, under counter files, |ockable
storage, and staff phone. Accommopdate nunber of personnel designated by the
user.

3.2.2.5 Interior Design. NAVFAC DM 14.01, Interior Design, provides

i nterior design guidance. Provide inaginative and creative use of colors and
furni shings. Design solutions should al so be econom cal and the furnishings
mai ntai nable. Fully integrate interior design with the work of other design
and engi neering disciplines at all stages of the facility design process.
Provide only those finish systens which have a proven track record of use and
testing. Selection criteria should balance all factors related to
installation and usage: initial and life cycle costs, ease of maintenance,
confort, etc. Refer to appropriate tables for suggested interior finishes.

Mai nt enance training buildings are heavily used. The conti nued
success of initially achi eved desi gn objectives is dependent upon the
longevity of the materials used. Select all interior materials and finishes
on the basis of their durability, safety, and suitability for cleaning
procedures. Corridors, for exanple, must be designed for transportation of
training aids and devices as well as heavy trainee traffic. Terrazzo
flooring in | aboratory settings has proven high resistance to wear and
mai nt ai ns good appear ance.

a) Color. Develop a color plan that is consistent with the
buil di ng program Use color to stinulate positive human physical and
enoti onal reactions and to enhance the overall functions of the buil ding.
For exanple, color may be used to direct and orient users to col or-keyed
functions on floors. Color selection can al so support mai ntenance
managenment. As a general rule, fixed building materials (e.g., pavers,
ceramic tile, resilient flooring, ceilings, etc.) should be relatively
neutral. Introduce stronger accent colors on nore changeable finishes (e.g.
paint, wall coverings, carpet, furnishings). This will allow color changes
at mninmum cost as areas are refinished in the future.

b) Floors. Training facilities are subject to heavy trainee
i nfout pedestrian traffic. Entry points and corridors must w thstand heavy
foot traffic. Mnimze tracked in dirt by using wal k-off nats at entry
points to protect flooring and to reduce nai ntenance. Provide durable and
easily maintained floors. Consider safety, noise inpact, traffic bearing
requi renents, chemcals and conmpounds used on flooring and noisture that
flooring will be subjected to under normal and special conditions. Carpeting
may be used in accordance with Table 2.1, Reconmended Fi ni shes, M L- HDBK-
1001/ 1, Basic Architectural Requirenents, and M L-HDBK-1008C, Fire Protection
for Facilities Engi neering Design and Construction

c) Ceilings. Metal slat ceiling systens are prohibited, since
they do not allow heat to collect at heat detectors. Value Engi neering
reports al so show significant inplenmented savings for acoustical tile
ceilings over netal slat systens. Ceiling systens for corridors which
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usual |y must accomobdate an array of utilities nmust be thoroughly eval uated
agai nst ease of access, sound control, fire protection requirenents, future
utility adaptations, life cycle cost, and maintainability.

3.2.2.6 Signs. Provide a signage plan, |legend and details. Design signs
as an integral part of an overall building and site system to be furnished
and installed under the construction contract. Econony, aesthetics,
durability, flexibility, ease of installation and mai ntenance are inportant
consi derati ons of signage design. Design the systemto inhibit vandalism but
with flexibility to enable the addition or deletion of information. Select a
mount i ng mechani smfor the signs to pernit the reuse of signs as the facility
changes. Specify an easily-read letter form such as Hel vetica Medi um

I ndicate the design, location and installation nethod in the plan, elevations
and specifications. Require the contractor, in the project specifications,
to make a conprehensive subnmittal of the proposed signage systemand to

provi de i nformati on necessary for acquiring new or replacenent signs. The
exterior signage system nust be respected both on and off the specific
facility site. Any signage nmust al so be harnonious in the | andscape. Care
must be taken to use signs only when necessary and to restrict the use of
random styl es, placenent and colors. Prepare a Signage Manual to instruct
the activity in maintenance of the signage system and provi de specialized
equi prent and materials necessary for sane.

Since course durations are often short, each inconm ng class nmust be
able to orient easily. Place enphasis on directional signage to i mediately
famliarize trainees with the room nanes and nunbers. Wall-nounted signs
extending into the corridor will indicate roomidentifications froma
di stance and greatly enhance efficient access to the appropriate roomns.

a) Entrance Sign. Entrance signs at roadway, wal kway and/ or
buil ding entry point may be necessary to introduce the training facilities to
visitors including the handi capped. Entrance signs should be positioned for
visibility and clearly identify the building nane, function, nunber and
organi zati on, and should be consistent with the installation's overal
signage system Oten, several building entry signs are required to identify
those activities that may be reached via a specific entry point when a
bui |l di ng has nore than one primary entrance.

b) Building lIdentification Sign. Training facility identification
signs identify a building by nane and nunber. Design identification signs as
part of the overall signage systemof an installation, using freestanding
signs and/or wall nounted signs. Locate and size building identification
signs for visibility fromthe main access street. Coordinate building
nunbers with the Public Wrks Ofice and fire service requirenments, and
position at standard | ocations on the buil ding.

c) Building Directory. Locate a building directory where it is
clearly visible to all visitors as they enter the building. The building
directory should consist of a pernmanent header panel with the nane of the
buil ding or the major organization in the building, plus a directory section
that lists each tenant. Provide a changeable letter board w th changeabl e
letters or message slots for the directory section. In large training
facilities, a building locator plan to identify building spaces, key
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activities, and personnel may be a necessary addition to the directory.
Locate fl oor or building section directories to be clearly visible to
pedestrians entering fromelevators, stairs, or major corridors.

d) Directional Signs. Locate directional signs to indicate the
| ocation of high priority destinations, departnents and functions of a
buil ding at every decision point - opposite the elevators, opposite the
stai rways, and at each corridor intersection. Indicate route to classroons
by nunber groupings. Include directions to toilets, |ounge, library, vending
and outdoor snoking areas.

e) Roomldentification Signs. Roomsigns identify room entrances
and services such as toilets, tel ephones, housekeeping activities and stairs.
Room nunbers in addition to names are essential for repetitive spaces such as
cl assroons and offices.

f) Regulatory Signs. These prohibit certain activity, for
exanpl e, "No Snoking" or "No Entry." Many safety signs are required by |aw
or regul ation and may include building evacuation, fire exit maps, or exit
maps specifically for the handi capped.

g) Informational Signs. Additional signs nmay be required to |ist
buil ding and activity operating hours.

h) Notice/Bulletin Boards. These are especially inportant in
training facilities to control clutter and readily accomobdate changi ng
i nformati on throughout the building. Provide tack board surfaces or simlar
surface managenent systens to accomodate unantici pated nessages, signs,
posters, announcenents, etc. at high traffic areas, doors, elevators,
counters, colums, drinking fountains, public tel ephones, |ounges, etc.

i) Handicapped Criteria. Coordinate all signs with the
handi capped requirements of Federal Standard 795 and ADAAG

j) Additional Cuidelines. Refer to NFGS-10440G Signs for
addi ti onal guidelines. Also, Ar Force Panphlet AFP 88-40, Sign Standards,
provi des excellent guidelines for Departnment of Defense facilities in
general. The information is nonproprietary and easily nodified to match
specific facility designs and Base Exterior Architectural Plan (BEAP)
st andar ds.

3.2.2.7 Wndows. Natural light is desirable, but certain roons wll
requi re bl ackout shades or draperies for visual aids. Sun screens, roof
over hangs, and recessed w ndows can effectively control direct |ight
penetration. Provide wi ndow head details to acconmodate installation of
wi ndow coverings and ease of operations.

Provi de operable wi ndows for natural |ight and ventilation where
permtted by security provisions. Do not use eye |level w ndows which can be
a distraction for trainees in classroomsettings. Provide clerestory w ndows
in the classroons where practical for natural |ight and ventilation unless
security criteria is prohibitive. Conply with NFPA 101 for w ndow size and
nmount i ng hei ghts.
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TABLE 3.1
RECOMVENDED FI NI SHES- AVI ATI ON MAI NTENANCE TRAI NI NG FACI LI Tl ES

ROOM WALLS FLOOR BASE CEl LI NG RENMARKS
ADM NI STRATI ON PTD OR WAC VCT OR CPT RUBBER ACT

AVI ONI CS TRAI NER PTD VCT OR ACCESS RUBBER ACT

CLASSROOVES PTD VCT OR CPT RUBBER ACT 5
CLASS EQUIP STOR PTD VCT NONE ACT

CONFERENCE PTD OR WAC CPT RUBBER ACT

CORRI DORS PTD VCT RUBBER ACT 6,4,5
CPA C PTD OR WAC CPT RUBBER ACT

ELECTRI CAL ROOM  EXP CNC NONE EXP&P

ELECTRONI C MAINT  PTD VCT RUBBER ACT

ENTRY LOBBY PTD OR WIC QT Qr ACT 7,4,5
GEN SUPPLY PTD CNC/ SLR NONE EXP

Hands- on MOCK- UP PTD CNC/ SLR RUBBER EXP&P

I NSTRUCTOR WORK  PTD CPT RUBBER ACT

JANI TOR CLCSET PTD VCT NONE EXP&P

LAB/ CLASSROOM PTD VCT RUBBER ACT 1,2
LABORATORY PTD VCT RUBBER ACT 8

LI BRARY/ LC PTD OR WAC CPT RUBBER ACT 3
LOCKER ROOM PTD VCT OR QT RUBBER/ QT ACT

I & S LOUNGE PTD VCT/ CPT RUBBER ACT 5

MAI L ROOM PTD VCT RUBBER ACT

MAI NTENANCE SHOP  PTD CNC/ SLR RUBBER EXP&P

MECHANI CAL ROOM  EXP CNC/ SLR NONE EXP&P

MECH PUMP ROOM EXP CNC/ SLR NONE EXP&P

MEDI A STORAGE PTD VCT NONE ACT

ac PTD OR WAC CPT RUBBER ACT

SHOWER ROOM Ccr Ccr Ccr PGAB 9
STUDENT LOUNGE PTD W\C RUBBER ACT

TECH LI BRARY PTD OR WAC CPT RUBBER ACT

TO LET PTD Ccr Ccr ACT

TRAI NER ROOM PTD CNC/ SLRF HDR  RUBBER EXP&P 10, 11
VENDI NG PTD VCT/ QT RUBBER/ QT ACT

VI SI TOR CONTROL PTD CPT RUBBER ACT
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TABLE 3.1 (Conti nued)
RECOMVENDED FI NI SHES- AVI ATI ON MAI NTENANCE TRAI NI NG FACI LI Tl ES

CGeneral Notes:

1. See G ossary for finish material abbreviations

2. WAC and al kyd paint use is linmted due to vapor infiltration

Remar ks:

1. Al'ternate durable floors include concrete with hardener/seal er

2. Exposed and painted ceilings are al so accept abl e.

3. Consi der acoustical wall panels where additional sound absorption is
required.

4. Metal slat ceilings are prohibited. Refer to paragraph 3.2.2.5 for
further data.

5. Provi de washabl e paint with eggshell or sem gl oss finish.

6. Carpet is discouraged. Provide other nethods of sound control

7. Consi der alternate durable floors such as terrazzo.

8. Consi der functions and consult user to verify floor and ceiling
fini shes.

. Provi de washabl e and m | dew resistant paint with gloss finish.

10. Provi de acoustical ceiling tile where sound absorption is needed. See
"Avionics Trainer" for special finishes.

11. Provide a white color "dry shake" hardener

70



M L- HDBK- 1027/ 4A

Provi de non-obtrusive observation gl ass panels where desired by the
user in classroons, |aboratories and other non-private trai nee occupied
areas. ( azed openings that are subject to accidental human inpact due to
| ocation, such as sidelights that extend to the floor, should conply with 16
CFR Part 1201, Safety Standard for Architectural dazing Materials, issued by
the U S. Consuner Product Safety Conmi ssion

3.2.2.8 Doors and Hardware. Exterior wall overhead doors can be a critica
source of extreme heat gain/loss and air and noisture infiltration into |ab/
cl assroom settings where tenperature and humdity conditions nmust be

mai nt ai ned. Overhead coiling doors to the exterior are not acceptable for
environnental |y conditioned spaces. Provide weatherseal ed insul ated vertica
l[ift or sectional doors or insulated renpvable panels with lifting eyes.

I nsul ated panels nmust be easily renovable by facility personnel. Provide
adequately sized interior corridor doors for classroons with oversized

equi prent, where possible, in lieu of exterior openings into each classroom
to mnimze exposure to exterior elenments. Size all doors to acconmodate the
pat h of oversized equi pnent froml oading areas to destination and between
roons. Provide inactive |eafs and renpvabl e transons where equi pnent noves
are infrequent. Allow for maneuverability in tight corridors.

a) Cassroons or other areas where classified information is used
shoul d not have doors with view ng wi ndows.

b) Provide four hinges where required on heavy use doors. Avoid
pani ¢ hardware except where specifically required by criteria, since the Navy
does not classify training facilities as school s.

3.2.2.9 Natural Lighting. Natural light is encouraged, as it contributes
significantly to the energy efficiency of the building and conmuni cates a

feeling of well-being and openness. Natural |ight can be used in conjunction
with high efficiency artificial lighting, featuring photosensitive controls
for maintaining lighting |l evels automatically. Skylights are not permtted,
due to excessive solar heat gain and |l eak potential. C assroomw ng

corridors and other interior occupied spaces may incorporate nonitors wth
conventional roofing and vertical w ndows. Hi gh bay spaces may incorporate
clerestory windows in cases where natural lighting is desired w thout any
di stracting or unsightly views.

3.2.2.10 Building Thermal Insul ati on and Vapor Retarders. Locate vapor
retarders with care in view of the thernmal differentials associated with
training buildings. Do not use vinyl wall covering and inpervious paint on
the interior surface of exterior walls in hum d areas, unless cal cul ati ons
show t hat condensation will not occur within the wall.

Speci al purpose roons such as | aboratories and conputer roons
normal ly require stringent air conditioning requirenents. Provide adequate
i nsul ati on and vapor transnmi ssion barriers to mnimze the |oads on the
mechani cal system Ceiling decks of spaces bel ow supercool ed conputer roomns
and perinmeter walls are apt to collect condensate if not properly insul ated.

3.2.2.11 Handi capped Design. Provide barrier-free access to civilian work

spaces and ot her spaces intended for public access. Design facilities to

| ocat e handi capped access spaces on first floor only, unless the size of the
facility's administrative and other accessible areas requires a second fl oor
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Areas hazardous to handi capped persons need not be accessible. Conply with
current criteria in Uniform Federal Accessibility Standards (UFAS).

3.2.2.12 Elevators and Stairs. Conply with requirements of DM 3. 09,

El evators, Escal ators, Dunbwaiters, Access Lifts, and Pneunmatic Tube Systens
and handi capped criteria in UFAS. For safety related neasures, conply with
ASME/ ANSI A17.1, Safety Code for Elevators and Escal ators, and NFPA 13,
Standard for the Installation of Sprinkler Systens.

Provide freight elevators where stairs cannot accommodate the
wei ght and size of routinely transported equi pnment. Consider the weight
associated with transporting security vaults or training equi prment to upper
levels. Provide stair tread nosings that are resistant to heavy trainee
pedestrian traffic vol une.

3.2.2.13 Access Floor Systens. The underfl oor space nust be properly seal ed
if used as an air conditioning supply plenum Use plastic |amnate covering
for access floor panels. Provide access flooring in conmputer roons and in
adm ni strative spaces where networks are used.

3.2.2.14 Ceilings. Provide access where projection, nechani cal and
el ectrical equiprent, including adjustnent, maintenance and shutoff devices,
are located. Ceilings should be maintainable and easily repaired.

Projections fromthe ceiling such as sprinklers and light fixtures
can i nmpi nge on clearances required for device installation and renoval, as
wel | as crane and hoi st operations. Coordinate all ceiling itens on a
conprehensive reflected ceiling plan

3.2.2.15 Walls. Inpervious finishes applied to the interior side of
exterior walls nmust be carefully eval uated agai nst dew points to prevent
vapor dans and subsequent failure of the installation. Protect the corners
of walls and colums in areas where equi pnent noves are frequent.

3.2.2.16 Acoustical Control. A Noise Level Reduction (NLR) m ni mum fact or
of 30 is required in the 70-75 DNL zone and an NLR m nimum factor of 25 is
required in the 65-70 DNL zone. There are no special requirenments in the DNL
zone bel ow 65.

Use noi se and sound transmission criteria cited in DM 1. 03,
Architectural Acoustics. Prevent sound transnission over walls. Acoustic
absorbing material should be fire and snoke rated as required in M L-HDBK-
1008C.

3.2.3 Landscape Architecture. The framework for planning and design of
all landscape architectural elements is found in the activity Master Plan and
nmore specifically in the Base Exterior Architecture Plan (BEAP). Cenera

gui dance for all design elenents can be found in NAVFAC P-960, Installation
Desi gn. Landscape design nmust enhance positive inage for the facility and
shoul d direct pedestrians to a primary entry. Design for m nimal

mai nt enance. Provide | andscape fabric for weed prevention. Select hardy
speci men species indigenous to the area. Locate hose bi bbs conveni ent for
additional irrigation.
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Qut door pedestrian-oriented spaces are often useful for building
entry plazas, for break and | unch areas, and to provide pleasant views from
the building interior. Design outdoor areas to harnmonize with the
architectural and natural site character of their surroundings, but to al so
noderate environnental and clinmatic extrenmes, such as noise, sun, wind and
seasonal precipitations.

3.2.3.1 Site Analysis and Devel opnent Concept. |If the analysis and

devel opnent is successful, the biological integrity of the site will be
retained or inproved, while successfully neeting the program needs of the
user in a confortable, attractive and functional setting. Mnimze clearing
of existing vegetation and avoid excessive gradi ng.

3.2.3.2 Pl anting. Quidance for planting design is provided in NAVFAC
P-905, Planting and Establishnment of Trees, Shrubs, G ound Covers and Vines.
Pl anti ngs can provide a pleasant setting and vi sual asset, and m nim ze the
envi ronnent al i npact of development. The following is a list of mninmm
gui delines to be considered in inplenmenting new planting schenes for the
facility:

a) Preserve Existing Vegetation. Existing mature stands of trees
or other significant vegetation are to be preserved and enhanced, where
possi bl e.

b) Select Indigenous Plant Materials. Plant materials chosen wll
be i ndigenous to the site.

c) Design for M ni mum Mai nt enance.

d) Define Space and Screen Conflicting Uses. Select plant
material to define space and screen visually conflicting uses, where
appropriate. See section on screens and walls bel ow

e) Pronote Energy Conservation. Plant materials are to be used to
reduce energy requirenments, where possible, such as shading w th deci duous
trees. Enhance any desirable climatic effects, such as clear areas at |arge
gl ass areas oriented for wi nter sun heat gain.

f) Establish Unifying El enents. Provi de planting as a neans to
unify different elements of an installation

3.2.3.3 Landscape Lighting. The creative use of lighting can greatly

i nprove the visual character of a project |andscape, while providing the
nighttine functions of safety, security and path finding. In addition to
sinmply achieving a higher level of illumnation, the lighting |evels, color
patterns and style should be energy efficient, attractive and functional in a
coordi nated | andscape schene.

3.2.3.4 Exterior Signs. Conformto requirenents of the BEAP

3.2.3.5 Uilities. Gouping in corridors, underground placenent, and
screeni ng and gradi ng can de-enphasize the inpact of utilities on a site.

Fl ow tests nmust be conducted to determ ne the avail able water supply for fire
protection. Indicate a static pressure and a residual pressure at a certain
flow
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3.2.3.6 Site Furnishings. |In conjunction with the site and | andscape
design, provide appropriate signs; structures; outdoor furniture and

equi prent, such as tables and seating; vendi ng machi ne shelters; telephone
boot hs; screen wall and fences; as well as the nore synbolic el ements, such
as flag poles, nenorials and mlitary equi pnent displays. Definitive design
and other data for flagstaffs are available in ML-HDBK-1034, Adninistrative
Facilities. The lack of coordination, as well as concern for detail, are the
primary problens related to site furnishings. Select site furniture that is
sinmple, requiring | ow mai ntenance, and relating in color, texture, and form
to the building design and established base character and BEAP gui del i nes.

3.2.3.7 Equi pnent Screens and Walls. Screens and walls for nechani cal and
el ectrical equi pnment are encouraged for aesthetic purposes, but can severely
penal i ze equi prent performance. Carefully coordinate design with each

engi neering discipline. Shade for nechanical equipnent is desirable;
however, |eaves may cl og equi prent.

3.2.3.8 Selection of Plant Material. Select plant materials on the basis
of hardi ness and degree of maintenance required. Avoid plants which require
nmore frequent attention than the users can provide to stay in a healthy
condition or have an attractive appearance.

3.2. 4 Cvil. NAVFAC Criteria Manual Series on civil engineering

(M L- HDBK- 1005 series) provides general guidance for civil engineering, site
work and other related topics. Refer to M L-HDBK-1008C for |ocation and
spaci ng of fire hydrants. Refer to Manual on Uniform Traffic Control
Devices for Streets and H ghways, (MJCTCD) for traffic control devices.
Provi de surface bearing capacity for heavy equi pment or trucks outside the
hi gh bay doors. Consider |oaded forklift wheel |oads on the paving design
Forklifts will normally be used to transport equi pnment into the building from
the delivery truck. Edges nore than 1 inch in height cannot be negotiated by
forklifts. Provide clear path for delivery and renoval of equi pnent from
access roads to | oadi ng dock. Account for all obstacles and provide
adequate turning radii.

Coordi nate | ocation of nmechani cal equi prent pads w th nechani ca
desi gn and show maj or pieces of equi pnment on civil engineering draw ngs.
Locate noi sy equi pnent renote from occupi ed spaces and as near as possible to
t he mechani cal spaces. Distribution piping (utilities, refrigerant,
condenser water, etc.) should enter the building only through nmechanica
spaces. Shade is desirable; however, equi pnment should not be | ocated beneath
trees, where it can becone clogged with | eaves and debri s.

3.2.4.1 Roads, Parking and WAl kways. These are three of the nost |and
consum ng uses on a site. Negative visual inpact can be mnimzed by
locating facilities conveniently to each other, encouragi ng pedestrian use
and ot her non-vehi cul ar nodes of access.

Vehi cul ar or pedestrian paving should be in character with a safe,
functional and visually pleasing | andscape. The sharing of parking and road
requirenents will mnimze total inpact. Small parking lots are usually
preferable to large lots, since they allow for conformng to the natura
t opography and other site features and are visually |less obtrusive. Provide
appropriate paved area and adequat e maneuvering space for sem -tractor
trailer and other truck deliveries. Provide ranps at curbs al ong routes
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| eading to storeroons to facilitate wheel ed access. Acconmodate training
device transportation into and out of the building through adequate turning
radii and appropriate loading facilities. Provide vehicle protective
barriers for light standards and fire apparatus.

Pedestrian access to training facilities is normally restricted to
a single entrance point, due to security criteria. Pedestrian traffic to and
fromthe parking ot is heavy due to nultiple daily training sessions.
Determne if egress is pernissible through secondary exterior doors and, if
so, accomodate with wal kways. OPNAVI NST 5530. 14B, Physical Security and
Loss Prevention, prohibits parking of privately owned vehicles within 15 feet
of any building. Include concrete surface spaces for bicycle racks and
nmot orcycl es. Storm drai nage and other grates nmust be oriented with parallel
slots perpendicular to the paths of bicycles. Citeria for vehicle parking
area design is shown on NAVFAC draw ng nunber 1404837, entitled "PARKI NG AREA
CRI TERI A FOR VEHI CLES. "

3.2.4.2 Handi capped Access. Provide curb ranps, access aisles, and
handi capped par ki ng spaces near accessi ble entrances.

3.2.4.3 Loadi ng Dock Ranp Protection. Each facility requiring a |oading
dock ranp shoul d be provided side-edge protection in conpliance with Section
1910. 23c of Public Law 29, Code of Federal Regul ations, Occupational Safety
and Health Act Standards Manual

3.2.5 Structural. Structural design should conply with M L-HDBK-1002
series, Structural Engineering and NAVFAC P-355, Seism c Design for
Bui | di ngs. Base an economical structural systemon facility size, projected
| oad requirenents, quality of locally available materials, |ocal |abor and
construction materials, and | ocal wi nd, snow, seismc, geologic and
per maf rost conditions.

Depress structural framng and slabs in | ab areas where access
flooring occurs to provide uniform continuous finish floor |evels between
adj acent spaces.

Account for the weight of any classified file safe and fuel weights
at fuel trainers.

3.2.5.1 Ol earspan Requirenents. Colums in the high bay training area are
typically prohibited. Check excursion limts for device and accomodate
flexibility.

3.2.5.2 Wei ght Handl i ng Equi pnent. Cranes and nonorails should conply with
DM 38. 01, Wi ght Handling Equi pnent. Conformto NAVFAC NFGS-14637H, Cranes,
Overhead El ectric, Underrunning (Under 50,000 Pounds), and NFGS-L-14622,
Monorails with El ectric Powered Hoists, where applicable. Provide platforns,
catwal ks, access | adders, and any other provisions for inspection and

mai nt enance of cranes and hoi sts.

ot ai n user and devi ce manufacturer input regarding controls and
speed criteria for hoist, trolley, and bridge, hook heights, capacities and
service area. Note that lifting the device will require nore cl earance than
necessary for stationary position. Hoists may be required at specified
Lab/ C assroons.
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3.2.5.3 Fl oor s. Desi gn fl oor slabs along the travel path of any equi prent
to withstand the heavi est wheel |oads anticipated during the installation, in
conpliance with criteria in M L-HDBK-1002/2, Loads. Training equi prment

i ncorporating notion systens will inmpose static and dynam c forces upon the
facility structure

| sol ate the nmechani cal equi pnment room floor slabs fromthe
remai nder of the facility.

Current conputer equipnent trends are toward nore comnpact, yet
denser and heavi er conmponents. Future floor loads will probably |ocalize
into nore extrene concentrated | oads.

3.2.5.4 Roof Loads. Mechanical equipnment is preferred at ground | evel;
however, where roof nounting is necessary, design screening in accordance
with local wind | oads and directional patterns. Anticipate other roof
structure nounted accessories, such as catwal ks, |adders, hoists and cranes.

3.2.6 Heating, Ventilating, and Air Conditioning. Conply with

M L- HDBK- 1003/ 3 and refer to M L-HDBK-1008C for coordination with fire
protection systens. Consider 100 percent capacity back-up HVAC equi prent to
mai ntain critical operations. Coordi nate exterior nmechani cal equi pment
location with civil design. Locate noisy chillers and other equi prent renote
from occupi ed spaces and as near as possible to the nmechanical spaces. Shade
i s desirable; however, equipnent should not be | ocated beneath trees, where
it can become clogged with | eaves and debris. Distribution piping for
utilities, including refrigerant and condenser water, should enter the
bui l di ng only through the nechani cal room Avoid routing chilled water

pi pi ng over conputer areas and trainer devices, to prevent damage to high
cost equi pment from | eakage and condensation. Provide isolation valves to
facilitate mai ntenance w thout system shutdown. Conply with NAVFAC DM 3. 10,
Noi se and Vi bration Control of Mechani cal Equi pnent, where adjacent spaces
and/ or sensitive equi pnent cannot tol erate noi se and vibration

Ceilings may be higher than normal for classroomsettings due to
lab trainer requirements. Acconmodate appropriate air flow requirenents at
the trai nee table working |evel

Lab/ Cl assroom High ceiling areas may require use of ceiling fans
to distribute conditioned air to seated occupants.

3.2.6.1 Desi gn Conditions. Design conditions for confort conditioning
shoul d be determ ned in conpliance with ML-HDBK-1190. Electronic and
conput er procurenment docunents require that equi pnent function properly in an
air conditioning environment between 60 degrees and 80 degrees Fahrenheit for
el ectroni cs and between 45 degrees and 120 degrees for mechani cal equi prent

i ncl udi ng hydraulics.

3.2.6.2 Ventilation. Provide ventilation rates for occupi ed spaces as
required in ASHRAE STD 62. Provide thernostatically controlled forced
ventilation in mechanical, electrical and hydraulic spaces. Cool hydraulic
punp roons and conpressor roons by mechani cal ventilation only.
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3.2.6.3 Zoni ng, System Sel ection and Part Load Perfornmance. GCccupancy of
cl assroom areas varies drastically with respect to training schedul e.

Consi der each classroomtraining area as a separate tenperature and humdity
control zone. Provide individual tenperature controls for each classroom

Si ze term nal equiprment to accommodate mninum as well as maxi num | oads.
Multiple air handling units (allow ng staged turn-down of system capacity as
sensible load falls) should be considered. Terminal reheat is permtted to
meet part-load humidity performance requirenments; in electronic equi prment
spaces, the amount of reheat avail abl e should be approxi mately equal to the
sensible electronic |oad within the space.

3.2.6.4 Controls. DDCis the control system of choice for HVAC systens.
Consider life cycle cost, mmintenance requirenments, and custoner preference.

3.2.7 Pl unbi ng. General guidance for plunbing design is provided in
DMt 3. 01, Plunbing Systens. Coordinate plunbing with structural design to
avoid conflicts between underground pipes, trenches and footings. Provide
shut-of f valves to isolate systens when doi ng mai nt enance, so that entire
facility is not affected by an outage. Do not |ocate roof drains and roof

dr ai nage pi pi ng over conmputer spaces and trainer devices to prevent damage to
equi prent in case of |eakage or condensation

3.2.7.1 Mechani cal Punp Roonms. Floor drains subject to oil spills mnust
drain to an oil separator. Provide flexible couplings between punps and
pi pi ng systens for vibration and sound control

3.2.7.2 Conpressed Air. Conply with the requirenents of NAVFAC DM 3.5,
Conpressed Air and Vacuum Systens.

3.2.7.3 Electric Water Coolers. Splash resistant basins are recommended to
prevent slippage on the floor and shock hazard. Handi capped nodel s shoul d be
recessed as required to mnimze obstruction to passage.

3.2.7.4 \Waste Systens. (@idance is provided in DWvt 3.01, Plunbing Systens.
Accommpdat e oil separators and interceptors as well as special drain
requi renents for HVAC, chillers, and trai ner equi pment.

3.2.7.5 Enmer gency Eyewash/ Shower. Locate for ready access from hazard
areas. Slope floor to drain beneath shower head. Provide curtain and
testing apparat us.

3.2.8 Electrical. Typically, specific electrical requirenents for
training facilities and/or training device(s) are contained in a TFR or
Techni cal Manual . Applicabl e NAVFAC design manuals and military handbooks
provi de general guidance on el ectrical engineering. Consult themin
conjunction with the current editions of NFPA 70, National Electric Code, and
ANSI C2, National Electric Safety Code.

Provi de two-way conmuni cations from cl assroons to adninistrative
area or security desk, if required by the user. Provide centralized 400 Hz
solid state invertor and 24 VDC, both with backup for service to appropriate
trainers without integral units.
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Mechani cal Punp Roonms. Provide steel conduit with liquid type
fittings where electrical cables are located in the same trench with
hydraul i ¢ pi pi ng.

Cl assroons. Locate 120 volt convenience outlets for use of
portabl e audi ovi sual equi pnent. Provide conduit stub-outs with pull wire in
ceiling space for future ceiling nounted audi ovi sual aids, such as projection
syst ens.

Corridors. A shock hazard exists from conveni ence outlets in areas
where floor buffers are used. Provide |ocking type outlets and netal device
covers nounted hi gh above splash zones.

3.2.8.1 Closed Circuit Television. Conply with M L-HDBK-1004/7.
Centralized VCR Signal Distribution System should be provi ded where possibl e,
in lieu of portable equipnment. Portable VCRs on nobile stands are repair

i ntensive and require unnecessary set-up tinme in individual rooms. Include
cable outlet in the I ounge for training.

3.2.8.2 Tel econmuni cations. Provide a structured tel econmuni cati ons system
including interior and exterior conduits, cabling, pull wre,

t el econmuni cati ons backboards, and outlets. Provide a tel econmunications
outlet for each elevator in the facility. Refer to ML-HDBK-1012/3 for
interior tel econmmunications cabling. Consider tel ephone and comunication
outlets in maintenance areas and dedicated |ines at devi ces where networking
is anticipated. Accommodate any special simulator contractor comunication
requi renents which may require intercomfeatures integrated into the

t el ephone system

3.2.8.3 Conputers and Training Devices. Refer to manufacturer's TFR and
comply with M L-HDBK-1004/1, M L-HDBK-1004/4, and M L-HDBK-1012/1. In
training facilities with high concentrations of micro conputers control the
ef fects of harnonics when designing branch circuits serving the computer
areas. Provide surge protection, filter/conditioning power in accordance
with requirenents of the TFR In the absence of specific requirenents in the
TFR, review the quality of power which will serve the proposed facility and
provi de surge protection, filters, and conditioners as necessary. See
Trainer Facility Data and Equi pment Summary sheets for each aircraft type in
t hi s handbook for prelimnary planning purposes.

3.2.8.4 Lighting. Overhead fluorescent |ighting can hanmper vision at radar
scopes, test scopes, and other CRT screens. Provide appropriate lighting for
these functions to reduce glare. Provide fluorescent fixtures with battery
packs and/or wall packs for emergency lighting, in lieu of a central system

G assroonms. Lighting controls (di mers and/or selective | anp and
bal |l ast switching) with discrete circuits for the front of the room allow
for effective visual use of television nonitors, projectors, view graphs,
etc. Special lighting consideration may be required for | ab/classroons.
Ceilings may be higher than normal for |ab/classroomsettings for better
spatial quality due to the size of the roomand to accomodate |ab trainer
device size and excursion limt requirements. Acconmodate appropriate
lighting intensity requirenments at the trainee table working level. Extend
lighting fixtures down bel ow any ceiling fans. Trainer nockups may require
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nore intense lighting than the general classroom anbient |evel. Use spectrum
ranges appropriate for classroomsettings. Enmergency lighting is required as
a safety precaution for operation of equipnment during power failures.

3.2.8.5 Lightning Protection. Performa lightning protection risk
assessnment on all aviation training facility types, in conpliance with
Appendi x | of NFPA-780, Lightning Protection Code, to justify |ightning
protection when required by the regional Engineering Field Division. Conply
wi th applicable sections of ML-HDBK-1004/6, Lightning Protection

3.2.8.6 Facility Low Voltage Power. Refer to applicable TFR or Technica
Manual and conply with M L-HDBK-1004/1 and M L- HDBK-1004/4. Cenerally
provi de 480Y/ 277 volt, three phase, four-wire service to the facility al ong
with dry type transformers to step voltage down for 120, 208 and 240 volt
requi renents.

3.2.8.7 Intrusion Detection System (IDS). Facility IDS systens are
procured and installed via contracts adninistered by NCIS. Coordinate with
NCI S for facility planning, design and construction schedules. |DS systens
i ncl udi ng comerci al power supply, utility and control wiring systens are
consi dered personal property. Provide support systemin the construction
contract, to include conduit with pull wire and device boxes as directed.
IDS for Marine Corps projects are separately funded and managed and do not
require NCI'S coordination. Provide IDS support requirenents and startup
specification where required, in accordance with M L-HDBK-1012/1.

3.2.8.8 Uninterrupti ble Power Supply (UPS). UPS systens, when required and
justified by the user and dedicated to the support of an item of persona
property, are typically procured for Mlitary Construction(MLCON) projects
via contract adm nistered by NFEFC, and are installed by the facility
construction contractor (i.e., CGovernnment furnished/contractor installed).
Provi de UPS support requirenments and startup specification where required, in
accordance with M L-HDBK-1012/1.

3.2.8.9 400 Hz Power. Conply with M L-HDBK-1004/5, 400-Hertz Medium
Vol t age Conversion/Distribution And Low Voltage Uilization Systens. Due to
the size of the load, solid state 400 Hz power supplies located in close
proximty to the utilization equi pnment are required.

3.2.8.10 Facility Shielding. Provide electromagnetic and/or TEMPEST
shielding if required by with M L-HDBK-1195, Radi o Frequency Shi el ded
Encl osur es.

3.2.9 Fire Protection. Conply with M L-HDBK-1008C, Uniform Buil ding Code
(UBC), and NFPA 101. dassroomfacilities for Navy installations are

consi dered "busi ness" occupanci es per NFPA 101. Assenbly occupancies,
conference roons and cl assroons with fixed seating, require special
attention. Berthing roons require snoke detectors in accordance wth

M L- HDBK- 1008C and NFPA 72, National Fire Alarm Code. Provide visual fire
alarm signals on a case by case basis, where anbient noise in classroons can
prevent hearing audible alarns. Requirenents for sprinkler systens, carbon
di oxi de extingui shing systens, fire alarmsystens and protection of

el ectroni c equi prent installations, are determ ned by M L-HDBK-1008C. Hand
hel d portabl e hal on extinguishers are permtted; however, automatic hal on
ext i ngui shing systens are not. Convey fire alarmsignals to the base fire
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departnment via the base fire reporting system \Verify the type of system
with the station fire departnent.

a) Hydraulic Fluid Piping Systens. High pressure 2000 psi
hydraulic fluid has a high flashpoint and atom zing fluid | eaks can self
ignite with friction. Spaces containing exposed hydraulic fluid piping are
subj ect to special protection. Provide fire stop seal where piping and cable
in trenches pass through fire rated walls.

b) Hydraulic Punp Roons. Specify electrical fixtures in the punp
roomas Class |, Division | explosion proof. Provide two-hour fire resistive
rated perineter walls, if an ordinary petrol eumbased hydraulic fluid is
used.

c) Conmputer Roons and Other Electronic Spaces. Conply with
M L- HDBK- 1008C. Provi de sprinkler protection. Controls should automatically
shut down computer, electronic and sinulator power upon activation of the
sprinkler system Provide a plaque citing, "WARNI NG -Fire suppression system
sill shut down conputer power to mnimze danmage--1oss of data may occur."
Snoke detection is required in subfloor spaces. Design conmputer/electronic
and air conditioning equi pment power to shut down upon activation of sub-
fl oor snoke detectors in the associated room An automatic carbon di oxide
fire extinguishing systemmay be required by M L-HDBK-1008C. Place exits in
accordance with occupancy counts and travel distances around equi pment to
comply wi th NFPA 101.

d) Media Storage Roons. Design in accordance with NFPA 232
Protection of Records.

3.2.10 Safety. The design of all mlitary facilities that serve as pl aces
of enpl oynent should conformto, or be consistent with, all applicable

st andards published under the OSHA of 1970. Note that Chapters 5 through 7
of this reference state that whenever construction criteria and OSHA
standards conflict, "the standard providing the greatest degree of safety
shoul d govern." Cbtain a System Safety Wrk Goup (SSW3, PHL and RAC
established by the activity and found in the facility study. Typical hazards
i ncl ude equi pnent guards and cl earances, carbon di oxi de di scharge and
hydraul i ¢ systens.

Movi ng and el ectrically energi zed parts and pressurized hydraulic
systens are primary concerns. |Include a safety eyewash/shower in accordance
with ANSI Z358.1 where hydraulic or other petroleum oil and |ubricant (PQL)
materials are used in the building. Arrange for hydraulic punps to shut down
automatically if a leak or break occurs in the line at any point. Provide
energency shutoff switches for the hydraulic punps at the instructor's
station. Provide three feet safety cl earances around training devices.

Paint floor around any rotating device yell ow and bl ack and indicate the type
of hazard, e.g., "Strike hazard-rotating device - stay clear."”

3.2.11 Security. A checkpoint for identification of entrants to the

buil ding may be required. Acconmodate storage and use of classified teaching
materials. M L-HDBK-1013/1 provides security information
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3.3 Col | ateral Equi prent. When M LCON "Personal Property" facility
projects are programmed, the installation criteria for the equipnment nust be
shown in, or attached to, the facility studies for the projects invol ved.
Maj or cl ai mants, users, and equi pnent procurenment agencies for projects of
this type, are responsible for providing these criteria as part of the MLCON
pl anni ng process. "Personal Property"” is defined as plant equipnent which is
procured and installed by the major claimnts, users, or equipnent
procurenent agencies, with funds from other appropriations. This category of
equi prent i ncludes technical, training, simulation, and automated data
processi ng equi prent. Detailed requirenments for the aforenentioned can be
found i n NAVFACI NST 11010. 44E.

Furniture itenms nmust be researched and specified in accordance with
t he Federal Acquisitions Regulations (FAR) Part 8 Required Sources of Supply.
Each furniture piece specified nust be the |lowest priced itemwhich neets the
m ni mum functional and aesthetic needs of the facility which they wll
support. The functional aspect of each furniture piece nust consider, as a
m ni mum function, ergonom cs, appropriateness, and maintainability.
Aest hetics nmust consider, as a mnimm scale, style, finishes and fabrics
where applicable. Al furniture itens nust be a level of quality which is
conparable to the finishes specified for the facility itself.

3.3.1 Col | ateral Equi prment List. The collateral equipnent list is an
essential programm ng and budgeting docunment. Prelimnary collatera
equi prent lists are a neans to establish a budget for funding purposes and

are not intended to be used as a "buy" list. Consult the Project Interior
Desi gner at the EFD to assist in devel oping functional requirenents as part
of the interior design process. Integrate these functional requirenents with

t he buil di ng design and space planning effort, which is reflected in the

Fur ni t ur e/ Equi pnent Footprint. Maintain a continuing update of the
Col l ateral Equi prment List with the using activity, to ensure all budget
estimates are current and are adequately accomodated in the design. Include
fire extingui shers and consi der shredders or incinerators where classified
material is used.

3.3.2 Fur ni t ur e/ Equi pnent Foot print. The Furniture/ Equi prent Foot pri nt
shoul d use standard or "generic" furniture sizes to denonstrate the adequacy
of each space area and the Coll ateral Equipnent List, and to comunicate to
ot her engineering disciplines the utilities and services required for each
space. It also denonstrates that life safety exit patterns are acconmpdat ed
with the furniture and equi pment in place. Provide a Furniture/Equi prent
Footprint for the PE phase or prior to 35%

Locate | ockers for books, if required by the user, for easy access
bet ween cl asses. Lockers in the corridor or elsewhere in the facility are at
the discretion of the user. Consider |ocker groupings for persona
bel ongi ngs and foul weather gear near the main entry or student | ounge.

3.3.3 Trai ni ng A ds

3.3.3.1 Speci al Trai ning Device Requirenments. Maintenance training devices
are broadly classified as sinmulation (SAMIS) or hands-on equi prent (NAM).
SAMIS trainers are used primarily in teaching troubl eshooti ng and operationa
theory and typically use interactive nultipurpose displays (I MPDs). NAMI
trainers are actual aircraft stock assenblies w th mechani cal and/or
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el ectrical actuation to simulate functions. Electrical power for NAMI

equi prent usual Iy matches actual naval aircraft power characteristics of
200Y/ 115 volt, three phase, 400 cycle with 28 volts direct current. Some
training facilities use "hybrid" trainers which use actual hands-on equi prent
wi th conmputer enhancenent. Hybrid systens are usually operated froma PC or
m ni / m croconputer which requires the sane air conditioni ng needs as ot her
aut omat ed data processing (ADP) systens. Totally PC based | CWmay be used

wi th dual touch screen.

Mai ntain a continuing update of the proposed equi pment with the
user, to ensure all itens are current and are adequately accommodated in the
desi gn.

3.3.3.2 Audi ovi sual Requirenents

a) Rear Screen Projection. Rear screen projection is discouraged
in light of inproved state-of-the-art nmedia and additional space
requi renents. \Were rear screen projection is essential, provide at |least 6
feet clear space width behind the screen, which can acconmodate the
projection path and serve as nedi a storage and instructor work space.

b) Presentation Hardware and Projection Systens. Persona
conmput er (PC) based digitizing graphics hardware and projectors are current
state-of-the-art nedia for visual aids in the classroom

c) Slide and Overhead Projectors. Provide stowage space for
portable carts. See concerns for aspect ratios bel ow

d) Projection Screens. Base selection of permanently nounted or
stand al one screens on user preference. Permanently nounted screens can
limt chal kboard area. Base justification of electrified projection screens
on local requirenents; however, maintenance and repair costs must be
consi dered. Successful visual presentations depend on arrangenents of the
chal kboard and projection screen relative to the seating configuration

1) Avoid visual obstructions. Provide clearspan structura
systens where possible. Large denonstration tables when raised on platforns
can obscure the | ower areas of chal kboards.

2) Slope the floor and raise the speaker's platformonly where
space is dedicated to projection and | arge capacity lecture functions.

3) Consider the view ng distances.

4) Conformto the vertical and horizontal view ng angl es.
Pl ace seats at a distance froma screen not less than twice nor nore than six
times the width of the screen inmage to be viewed. The angle of elevation
fromthe eye to the top edge of the screen or chal kboard shoul d not exceed 30
degrees. Were roomor seating depth is known, the screen wi dth can be
determ ned by WD/ 6 (preferred) or WEDY 10 (m ni mun), where Wescreen wi dth and
D=depth of roomor seating. Select particular projection equi pnment based on
aspect ratios conpatible with height and width ratios for the screen. Refer
to Time-Saver Standards for Building Types, 2nd edition, MGaw H Il Book
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Conmpany, for graphic data on projection angles and screen wi dths. Consult
Architectural G aphic Standards, John WIley and Sons, for viewing zone limts
and projection nmedi um aspect ratios.

e) Chal kboard and Marker Boards. Porcelain surface marker boards
are generally preferred since they are cl eaner and can doubl e as projection
screens; however scrutinize their use in high security areas due to the
potential retention of images after erasure. Avoid chal kboards in conputer
rooms, since airborne chal k dust can damage conputer hardware.

3.3.3.3 El ectronic Information Delivery Systens (EIDS). Accommodate
conputerized EIDS and carrels where required. Carrels nmust be w der than
normal to accommodate the ElIDS

3.4 Envi ronnental Requirenents. For applicable discharge criteria,
consult with the NAVFAC Criteria Ofice and the cogni zant EFD. Refer to

M L- HDBK- 1005/8. Design facilities to neet environnmental requirenents at
federal, state and |local levels. Cbtain a MSDS on every toxic or suspected
toxic product to be used at the facility and design in protective neasures
and ventilation methods. Conply with all applicable pollution abatenent
criteria.
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Table 3.2
TRAI NER FACI LI TI ES DATA- F/ A-18 Landi ng Gear and Arresting Hook

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual F18- NAMI-03 Vol unme 1, Main Landi ng Gear Trainer, 74D090003-
1001 and 74D090003- 1003, and 74D090003- 1005, McDonnell Aircraft.

ARCHITECTURAL

M N DI MENSI ONS OCCUPANT

Devi ce/ Tr ai nee Area. 30" x 27* 10
Devi ce Operating Envel ope 115"x 91"x 95" (none permanent)

Ceneral Notes: Above requirenments are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters
Devi ce shi ppi ng wei ght = 3460 pounds, operating weight = 3100 pounds. (note
1) Floor loading in operating configuration with jack pads = 15.2 psi

Note 1: Trainers #960183 and up
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TABLE 3.2 (Conti nued)
TRAI NER FACI LI TI ES DATA- F/ A-18 Landi ng Gear and Arresting Hook

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f)
Devi ce/ Trai nee Area 78 30

Hydraulic pressure/flow rate: 3000 psi/8 gpm Air Supply: Nitrogen, 1500
psi

Ceneral Note: Refer to specific device equipnment list for |oads.

ELECTRICAL
VOLTS HZ W RE AMPERES PER PHASE REMARKS
COUNT A B C
Devi ce/ Tr ai ner 120/208 60 5 0.20 0.05 0.05 standby
6.00 0.50 0.05 start
1.20 0.50 0.05 operate
SAFETY

Devi ce/ Trai nee area: eyewash/shower and safety striping

EQUIPMENT

Hydraul i c power unit:
suppl i ed by: construction contractor
installed by: construction contractor
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CAUTION:  This drawing is for preliminary planning only.

TITLE F/A-18 MAIN LANDING GEAR DATE FACILITY PLATE NO. SHEET
TRAINER~ ISOMETRIC FA18
MAY 1932 171 20 B1
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TABLE 3.3
TRAI NER FACI LI TI ES DATA- F/ A-18 Secondary Flight Control Trainer

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual F18- NAMI-05 Vol unme 1, Secondary Flight Controls Trainer
74D090005- 1001 and 74D090005- 1003, 74D090005- 1005, MDonnell Aircraft.

ARCHITECTURAL

M N DI MENSI ONS OCCUPANT

Devi ce/ Tr ai nee Area. 30"x 26.5" 10
Devi ce Operating Envel ope 204"x 172"x 78" (none permanent)

Ceneral Notes: Above requirenments are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters
Devi ce shi ppi ng wei ght = 2866 pounds, operating wei ght = 2701 pounds.
Fl oor loading in operating configuration with jack pads = 13.4 psi

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f)
Devi ce/ Trai nee Area 78 30

Ceneral Note: Refer to specific device equipnent list for |oads
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TABLE 3.3 (Conti nued)
TRAI NER FACI LI TI ES DATA- F/ A-18 Secondary Flight Control Trainer

ELECTRICAL
VOLTS Hz W RE PHASE REMARKS
COUNT
Devi ce/ Tr ai ner 120/208 60 5 3 7 KVA
SAFETY
Devi ce/ Tr ai nee ar ea: eyewash/ shower and safety striping
EQUIPMENT

Hydraul i c power unit:
supplied by: construction contractor
installed by: construction contractor
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OUTER WING
ASSEMBLY

INSTRUCTOR == |

CONTROL
PAN\E/

CABLE
ASSEMBLY /

CAUTION:  This drawing is for pretimnary planning anly.

TITLE F./A-18 SECONDARY FLIGHT DATE FACILITY PLATE NO.[ SHEET

CONTROLS TRAINER- ISOMETR]C FAl8
MAY 1992 171 20 B2
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Table 3.4
TRAI NER FACI LI TI ES DATA-F/ A-18 Environnmental Control System Trai ner

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual F18- NAMI-01 Vol unme 1, Environmental Control System Trainer
74D090001- 1001 and 74D090001- 1003, McDonnell Aircraft.

ARCHITECTURAL

M N DI MENSI ONS

Devi ce Operating Envel ope

panel 1 225.5"x 127"x 101.6"
panel 2 114.5"x 48.3"x 63.4"
panel 3 54"x 35"x 63"

Ceneral Notes: Above requirenments are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters

Devi ce panel 1 operating weight = 5790 pounds, shipping weight = 6255 pounds.
Fl oor |l oad for panel 1 in operating configuration with jack pads = 14.0 psi
Devi ce panel 2 operating weight = 1295 pounds, shipping wei ght = 1635 pounds.
Fl oor |l oad for panel 2 in operating configuration with jack pads = 6.5 psi
Devi ce panel 3 operating weight = 565 pounds, shipping weight = 565 pounds.
Fl oor |l oad for panel 3 in operating configuration with casters = 400 psi
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Tabl e 3.4 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 Environnmental Control System Trai ner

MECHANICAL
Air Supply: Nitrogen(Air), 50 psi
Pneumati c: For panel 1 lift system 80 psi-10scfm
For panel 1 cockpit pressurization 30 psi-10scfm

Ceneral Note: Refer to specific device equipnent |list for |oads.

ELECTRICAL
Panel 3 General Power:
VOLTS Hz W RE PHASE REMARKS
COUNT
To control box fromfacility 120/208 60 5 3
120/208 400 4 3 9KVA
SAFETY

Devi ce/ Trai nee area: eyewash/shower and safety striping
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 FORK LIET
2 ADAPTER

APAPTER

CAUTION:  This drawing is for preliminary planning anly.

TITLE f./7A-18 ENVIRONMENTAL DATE FACILITY PLATE NO.

CONTROL SYSTEM TRAINER
ISOMETRIC MAY 1992 171 20

SHEET
FAI8
B3
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Table 3.5
TRAI NER FACI LI TI ES DATA-F/ A-18 Primary Flight Controls Trainer

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual F18- NAMI-04 Volunme 1, Primary Flight Controls Trainer
74D090004- 1001 and 74D090004- 1003, and 74D09004- 1005, McDonnell Aircraft.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Devi ce Operating Envel opes

panel 1 130"x 98'x 78"
panel 2 161"x 184"x 61"
panel 3 58"x 36"'x 61"

Ceneral Notes: Above requirements are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters

Devi ce panel 1 operating weight = 1580 pounds, shipping weight = 1580 pounds
Devi ce panel 2 operating w = 3575 | b, shipping wt = 1690 pounds (each

secti on)

Devi ce panel 3 operating weight = 800 pounds, shipping weight = 800 pounds
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Table 3.5 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 Primary Flight Controls Trainer

MECHANICAL

Hydraul i c: For panel 3 3000 psi/ 20 gpm
Air Supply: Nitrogen(Air) 1500 psi
Ceneral Note: Refer to specific device equipnent |list for |oads.

ELECTRICAL
General Power
VOLTS Hz W RE PHASE REMARKS
COUNT
To control box fromfacility 120/208 60 5 3 5KVA
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CAUTION: This drawing is for preliminary planning only.
TITLE £/A-18 PRIMARY FLIGHT DATE FACILITY PLATE NO.| SHEET
CONTROLS TRAINER FAL8
ISOMETRIC MAY 1992 171 20 B4
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Table 3.6
TRAI NER FACI LI TI ES DATA- F/ A-18 Fuel System (SAMI) Trai ner

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-5148-1, dated 18 August 1988, F/ A-18 FUEL SYSTEM
SI MULATED Al RCRAFT NMAI NTENANCE TRAI NER, DEVI CE 11H105, ECC Internati onal
Cor p.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Devi ce Conmponent si zes
panel display #1 108"x 30'"x 76"
panel display #2 108"x 30'"x 76"
instructor station 60"x 24"x 40"
conput er consol e 29"x 29"x 67"
uPs 18"x 7"

Ceneral Notes: Above requirements are Trainer Device specific. See other data
for adm nistrative & support spaces.

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f) (per cent)
Devi ce/ Tr ai nee Area 39-100 80 (operating) 90 (non operating)

Ceneral Note: Specific device equi pnment | oads not avail abl e.
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Tabl e 3.6 (Conti nued)
TRAI NER FACI LI TI ES DATA- F/ A-18 Fuel System (SAMI) Trai ner

ELECTRICAL
CGener al Power :
VOLTS Hz PHASE
Fromfacility 115 60 1
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1. Digital display indicators (DDI) 10.
2. Simulation panel 1 (SPl) 11.
3. Videodisc player 12.
4. Uninterruptable power source (UPS) 13.
5. Video monitor 14.
6. Simulation panel 2 (SP2) 15.
7. Instructor station 16.
8. Instructor CRT terminal 17.
9. Printer 18.

EC 3 computer

Control computer console

Videodisc player disc

Simulation program diskette
Procedural program diskette

Emergency Stop Switch
Red test lead

Black test lead

Head set

CAUTION:  This drawing is for preliminary planning only.

»

TITLE F/A-18 FUEL SYSTEM SIM
AIRCRAF T MAINTENANCE
TRAINER- ISOMETRIC

DATE
MAY 1992

FACILITY PLATE NO.
171 20

SHEET
FAILS
BS
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CAUTION:  This drawing is for prelimnary planning only. |

TITLE F/A-18 FUEL SYSTEM SIM DATE FACILITY PLATE NO.| SHEET
AIRCRAFT MAINTENANCE Fa18
TRAINER- FLOOR PLAN MAY 1992 171 20 B6
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Table 3.7
TRAI NER FACI LI TI ES DATA-F/ A-18 Avi oni cs System ( SAMI) Trai ner

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-5140-1, Revision A: dated 5 Decenber 1986,
F/ A-18 AVI ONI CS SYSTEM SI MULATED Al RCRAFT MAI NTENANCE TRAI NER, DEVI CE 11H103
Educat i onal Conputer Corporation

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Tr ai nee Area 20"x 18"x 10°

Ceneral Notes: Additional space required for classroom See other data for
adm ni strative and support spaces.

STRUCTURAL

System overal | weight: 1200 pounds

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f) (per cent)
Devi ce/ Tr ai nee Area 60-90 50-90 (operating-non condensi ng)

Ceneral Note: Specific device equi pnment | oads not avail abl e.
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Tabl e 3.7 (Continued)
TRAI NER FACI LI TI ES DATA-F/ A-18 Avi oni cs System ( SAMI) Trai ner

ELECTRICAL
CGener al Power :
VOLTS W RE AMPERES REMARKS
COUNT
Fromfacility 220 3 20 Note 1

Not e 1: A 2510 or 2516 Hubbell receptacle is required at the above ratings.
See Techni cal Manual for conponent electrical characteristics.
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1. Simulation panel 1 (SP1) 9. Studeat interactive display
2. Videodisc player device (SIDD)
3. Video monitor/touchscreen 10. Cockpit
4, Simulation panel 2 (SP2) 11. Radio communications controller!
5. Instructor station 12. Graphics controller
6. Imnstructor CRT terminal 13. Master ac power distribution
7. Printer unit
8. VAX computer 14. Keypad
CAUTION:  This drawing is for preliminary plonning only.
TITLE F/A—18 AVIONICS SYSTEM-— DATE FACILITY PLATE NO. SHEET
ISOMETRIC FA18
MAY 1992 171 20 B7
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CAUTION:  This drawing is for preliminary ptanning only.
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Table 3.8
TRAI NER FACI LI TI ES DATA- F/ A- 18
Flight Control Electronics System (SAMI) Trai ner

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-5136-1, 25 July 1988, F/ A-18 FLI GHT CONTROL
ELECTRONI CS SYSTEM S| MULATED Al RCRAFT MAI NTENANCE TRAI NER, DEVI CE 11H102, ECC
I nternational Corp.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Tr ai nee Area 20"x 18"x 10°

Ceneral Notes: Additional space required for classroom See other data for
adm ni strative and support spaces.

STRUCTURAL

System overal | weight: 1200 pounds

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f) (per cent)
Devi ce/ Tr ai nee Area 60-90 50-90 (operating-non condensi ng)

Ceneral Note: Specific device equi pnment | oads not avail abl e.
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Tabl e 3.8 (Conti nued)
TRAI NER FACI LI TI ES DATA- F/ A- 18
Flight Control Electronics System (SAMI) Trai ner

ELECTRICAL
CGener al Power :
VOLTS W RE AMPERES REMARKS
COUNT
Fromfacility 220 3 20 Note 1

Not e 1: A 2510 or 2516 Hubbell 2511-P receptacle is required at the above
rati ngs. See Techni cal Manual for conponent el ectrical
characteristics.
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1. Simulation panel 2 (SP2) 8. Master AC Power Distribution

2. Video monitor Unit

3. Videodisc player 9. Graphics Rack

4. Student interactive display 10. Instructor CRT terminal
device (SIDD) 11. Instructor station

5. Videodisc player disc 12. Printer

6. Test Leads 13. Simulation panel 1 (SP1)

7 VAX computer

CAUTIDN: This drawing is for pretiminary planning only.

TITLEFLT CNTRL ELECTRONICS SY§ DATE FACILITY PLATE NO.| SHEET
SIMULATED AIRCRAFT MAINT FA18
TRAINER- ISOMETRIC MAY 1992 171 20 BS
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1. Simulation panel 1 (SP1)
» 2. Simulation panel 2 (SP2)
3. VAX computer
4. Graphics rack
5. Cathode ray tube (CRT)
6. Printer
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CAUTION:  This drawing is for prelimnary planning only.
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TITLE FLT CNTRL ELECTRONICS SY§| DATE FACILITY PLATE NO
SIMULATED AIRCRAFT MAINT
TRAINER- FLOOR PLAN MAY 1992 171 20

SHEET
FAl18
B10
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Table 3.9
TRAI NER FACI LI TI ES DATA- F/ A-18 Arnmanment System (SAMI) Trai ner

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-5144-1, change 5: 6 Novenber 1987, F/ A-18
ARMAMENT SYSTEM SI MULATED Al RCRAFT MAI NTENANCE TRAI NER, DEVI CE 11H104, ECC
I nternational Corp.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Tr ai nee Area 20"x 18"x 10°

Ceneral Notes: Additional space required for classroom See other data for
adm ni strative and support spaces.

STRUCTURAL

System overal | weight: 1200 pounds

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f) (percent)
Devi ce/ Tr ai nee Area 39-100 80 (operating-non condensi ng)

Ceneral Note: Specific device equi pnment | oads not avail abl e.
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Tabl e 3.9 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A- 18 Armanent System (SAMI) Trai ner

ELECTRICAL
General Power:
VOLTS WRE AMPERES REMARKS
COUNT
Fromfacility 115 3 20 Note 1
Not e 1: A standard three-prong receptacle is required at the above ratings

to mate with a Hubbell #8215-C. See Techni cal Munual for conponent
el ectrical characteristics.
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Iz
1%
1. Digital display indicators (DDI) 11. Instructor station
2. Simulation panel 1 (SP1) 12. Instructor CRT terminal
3. Videodisc player ' 13. Printer
4. Enclosure 14. Videodisc player disk
5. Uninterruptable power source (UPS) 15. Simulation program diskette
6. Video monitor 16. Procedural program diskette
7. Control computer console (CCC) 17. Red test lead
8. EC 3 computer 18. Black test lead
9. Simulation panel 2 (SP2) 19. Audio headset
10. Test sets 20. Emergency stop switch
a UPP(" dnL.KQﬁ(, d,‘,v(‘
4 &1 lewee diskeRe gGrive
CAUTION:  This drawing is for preliminary planning only.
TITLE ARMAMENT SYSTEM DATE FACILITY PLATE NO.J SHEET
SIMULATED AIRCRAFT MAINT Fa18
TRAINER- ISOMETRIC MAY 1992 171 20 B11
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CAUTION:  This drawing is for preliminary planning anly.
TITLE ARMAMENT SYSTEM DATE FACILITY PLATE NO. SHEET
SIMULATED AIRCRAFT MAINT FAl8
TRAINER- FLOODR PLAN MAY 1992 171 20 B12
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Tabl e 3.10
TRAI NER FACI LI TI ES DATA-F/ A-18 Hydraulic System

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with NAMTRAGRU Code N5 prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual F18- NAMI-06 Vol ume 1, Hydraulic System Trai ner, 74D0090006-
1001 and 74D090006- 1003, McDonnell Aircraft.

ARCHITECTURAL
M N DI MENSI ONS OCCUPANT SPECI AL NO SE
(LWH or not ed) COUNT DOOR LEVEL
Devi ce/ Tr ai nee Area. 29"x 30"x 10" 10 21' x30' 65db
Devi ce Operating Envel ope 118"x 124"x 104™ O none 65db

Ceneral Notes: Above requirenments are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters
Devi ce shipping weight = 1713 pounds, operating wei ght = 1550 pounds.
Fl oor | oading in operating configuration with jack pads = 7.7 psi

MECHANICAL
SPACE NAME TEMPERATURE HUM DI TY
DEGREES (f)
Devi ce/ Trai nee Area 78 30

Hydraulic pressure/flow rate: 3000 psi/1l gpm Use M L-H 83282.
Air Supply: Nitrogen(Air)
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Tabl e 3.10 (Conti nued)
TRAI NER FACI LI TI ES DATA-F/ A-18 Hydraulic System

ELECTRICAL
VOLTS HZ W RE AMPERES PER PHASE REMARKS
COUNT A B C
Devi ce/ Tr ai ner 120/208 60 5 0.10 0.05 0.05 standby
1.20 0.05 0.30 start
0.80 0.05 0.20 operate
SAFETY
Devi ce/ Tr ai nee ar ea: eyewash/ shower and safety striping
EQUIPMENT

Hydraul i c power unit:
supplied by: construction contractor
installed by: construction contractor
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HYDRAULIC SYSTEM SAMT (36X78X282)
HYDRAULIC SYSTEM TRAINER (108X156X1586)
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This drawing is faor preliminary planning only.

TITLE F./7A-18 HYDRAULIC SYSTEM
TRAINER
ROOM FLOOR PLAN

DATE
MAY 1992

FACILITY PLATE NO.
171 20

SHEET
FAl8
BI3
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CAUTION:  This drawing is for pretiminary planning only.
TITLE F./A-18 HYDRAULIC SYSTEM DATE FACILITY PLATE NO.| SHEET
- TRAINER FA18
ISOMETRIC MAY 1392 171 20 B14
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Section 4: AVI ATI ON SURVI VAL TRAI NI NG CENTER FACI LI TI ES

4.1 Functional Requirenents. Aviation survival training involves the
use of classroons, hands-on training and training devices, such as hypobaric
chanbers and ejection seat trainers. Training is normally conducted four
days per week for designated Naval Aviators and others as required.

On-site facilities for nmedical emergencies will be dependent upon
the proximty and accessibility of local nmedical facilities. Likew se, on-
site facilities to accommpdat e physical training such as |ocker roons and
showers will be dependent on the proximty of such facilities in the
vicinity.

4.2 Facility Design. General planning criteria for survival training
facilities can be found in P-80 under Category Code 171 in Chapter 2, Section
1. In addition to the "Total Team Pre-Desi gn Process" session project team

as described in paragraph 1.5, include the Ofice of the Assistant Secretary
of Defense (Health Affairs) Defense Medical Facilities Ofice [ QASD(HA) DVFQ ;
t he Bureau of Medicine Surgery (BUMVED) Codes 02 and 43; Naval Healthcare
Support O fice (HSO MCLO, (NAM) Code 11 and NAVFAC Medical Facilities
Design O fice (MFDO Code 09MD. Physiological training facilities may
typically use large pressure vessels requiring special access and nmaneuvering
space. Assess the frequency of renoval of |arge devices to determ ne whether
operabl e doors or knock-out panels are appropriate for retrieval. Device
desi gn accomodati on, operation and mai ntenance support, training techniques,
medi cal safety and future nodification to the equi pment are prine design
consi derations for physiological training facilities.

Future growth is not likely, due to the limtations in throughput
based on capacities of the training devices.

4.2.1 Site Planning. Base the siting on a thorough investigation and
anal ysis of the existing physical conditions of the |and and the functiona
requi renents of the project. The site nust provide adequate truck turnaround
and maneuvering space for the installation and renoval of training equipnent;
however, this space will be used for that purpose very infrequently. Wen
not being used for equipment installation and renoval, the maneuvering space
can be used for other purposes, such as extra parking. Designated staff

par ki ng spaces are reconmended convenient to the building entry. Pl ace
structure(s) and paved areas to mnimze disruption to any existing
utilities.

Due to the inherent dangers wi th physiological training, the site
shoul d be |l ocated near facilities where i mmedi ate energency treatnment can be
obtained. Provide direct internal enmergency access route to critical areas
of the facility.

4.2.2 Architectural. Pl ace enphasis on sinple, straightforward
functional solutions to both interior and exterior design and detailing.
Careful interior planning and design are necessary to ensure the nost
effective | earning environment. Space planning should result in a

Furni t ur e/ Equi pnent Footprint with life safety considerations conplying with
NFPA 101.
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Massi ng for physiological training facilities is affected by the
hi gh bay spaces for certain training devices, such as parachute trainers,
hypobari c chanbers and ejection seat trainers. Provide adequate floor to
structure clearances. |f handled properly, excessive nunbers of roof |evels
can be avoi ded by groupi ng high bays. H gh bay areas nust support
excursion limts of equi pnent, such as ejection seat and parachute trainers.
Set height of the high bay area on the highest excursion linmt anticipated in
proposed training device(s) and on cl earances for overhead crane during
installation/renoval and operation. Seismc design may require limts on the
hei ght of structures and special design configurations. Follow guidelines
given in M L-HDBK-1001/ 1.

4.2.2.1 Adj acency. Pl ace high bay areas of the sane or nearly equal height
adj acent to each other and conbine into one level for sinplification of
roofing and structural systens and resultant cost savings.

4.2.2.2 Circulation. GCirculation patterns and intensity vary anong
aviation training facility types. Varying nunbers of admnistrative
personnel, contract personnel, trainees, and instructors contribute to the
pedestrian traffic |load. Separate trainee circulation patterns from

i nstructors where possible. Physiological training facilities typically
support heavy trainee pedestrian traffic. Ildentify excursion limts of al
trai ni ng equi pnent near circulation paths to elimnm nate dangers to personnel
Direct emergency access by nedical personnel is required in critical training
ar eas.

4.2.2.3 Functional Priorities. The nost inportant sections of the facility
are those that are directly required to performthe training mssion. O her
portions of the facility are secondary. Space groupings in order of

i mportance are:

a) Training roons (e.g., classroons, trainer roonms, etc.) required
to performthe training

b) Direct support spaces, such as storage roons for classroom
mat eri al s, mechani cal equi prent roons, instructors' offices, etc., wthout
whi ch the training woul d be degraded or inpossible to perform

c) Indirect support spaces, such as |ounges and adm nistrative
of fices, wi thout which training can be acconplished, but at a cost in the
efficiency of the training organization

4.2.2. 4 Spaces and Characteristics

Avi ation Physiologist OOfice(s). Provide private adm nistrative
space. See collateral equipment list for furnishings.

Avi ati on Physi ol ogy Technician O fice(s). Provide private
adm ni strative space. See collateral equipnent list for furnishings.

Avi ation Survival Equipnmentman Office. Provide private
adm ni strative space. See collateral equipnent list for furnishings.
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G assroom Cass sizes for small ASTC s are 6 to 8 students per
day, with a staff of 8 to 10 personnel; nediumsized units have 12 to 14
students per day and a staff of 10 to 12 personnel; large units have
approxi mately 36 students daily and a staff of 18 to 22. G oups outside the
bui | di ng occasionally use the classroons. Accommodate any speci al needs
cited by the Oficer-in-Charge. Seating arrangenent is the nost inportant
factor in determining the size and shape of a classroom Accomodate any
special requirements for static and operative displays and team teachi ng,
such as small, medium and/or large class seating arrangenment flexibility
wi thin the sane cl assroom boundaries. Fixed seating tiers can decrease
flexibility. Use of maps and fold out materials by trainees may require
seating at tables. Optim ze the classroom sizes and shapes for flexibility
and enhancenent of instruction. Avoid "pie shape" and other configurations
which Iimt alternate seating arrangenents. Deternine seating types and
audi ovi sual characteristics before finalizing configuration. The length
required for the front marker board al so affects the shape and orientation of
the room Refer to Tinesaver Standards for Building Types, 2nd Edition
(MG aw H || Book Conpany) for detailed data on seating arrangenents.

Aviation training facilities typically use training devices
requi ri ng nechani cal systens support. Consequently, classroons are often
exposed to a variety of support equi pment noises in addition to HVAC unit
noi se which can distract frominstruction. Provide sound baffles, absorbent
material s at noi se sources, and |ocate nechanical units renote from
cl assroonms. Avoid sound nmasking in classroons. Acoustic design |level for
cl assroons should be RG-30 with 50 STC (mnimun) walls. Provide sound
absorbing materials in lecture roons to limt reverberation time to 1.0
second, and provi de sound-reflecting surfaces on the forward ceiling and wall
surfaces for sound reinforcenment. Consider the followi ng major factors for
design of cl assroons:

1) Seating types and arrangenents and witing surfaces

2) Space and furnishings for the |ecturer

3) The use of wall space, including teaching aids and w ndows

4) Projection and TV facilities

5) Coat racks, storage and ot her conveni ences

6) Acoustics and lighting

7) Heating, ventilating and air conditioning

8) Aesthetic considerations

Provi de acoustically rated accordion folding panel partitions wth
i ntegral door where flexibility is desirable for subdividing classroons.
Extend details above finished ceiling to assure integrity of specified sound
transm ssion class (STC) in the interstitial space.

Portions of survival training involve hands-on nockups and displ ay

of survival gear. TV nonitors and special projection systens in addition to
traditional marker boards or porcelain boards may be used. Refer to
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par agraph entitled "Audi ovi sual Requirenents.” Locate podi um outside the
field of view for the projection screen. Porcelain marker boards are
preferred over "chal kboards."” Include a display rail with clip fasteners.
Val | perinmeter tack strips should be provided for graphic display, such as
maps and charts. Provide | ockable storage space for itenms such as student
gui des, training aids, small portable nockups and trainers. Limt storage
areas for audi ovi sual equipnment to those itens dedi cated to each cl assroom

Clerical Staff spaces. An open office partition plan in
adm ni strative areas should be used for econony of space and open intra-
of fice communi cations. The area al so serves as records storage. An
acceptabl e path of travel nust be established per NFPA 101 for fire exiting.
Provi de sound absorbing materials as required in office areas. Refer to
M L- HDBK- 1034 for additional data.

Corridors. Set the width of corridors considering trainee
occupancy | oads and exiting and heavy circul ation points, such as stairways
and vendi ng areas. Base m nimum w dt h di nensi ons on buil di ng occupancy,
conplying with NFPA 101 and mini mum wi dt h of equi prent maneuveri ng space,
whi chever is greater. \Were |ockers are not provided, |ocate coat and fou
weat her gear hangi ng areas near entrance in recessed al coves or in student
| ounges.

Ej ection Seat Trainer. Provide clearances for full excursion
limts. Allow adequate floor space clearance for |owering ejection seat
track and replacing seat. Provide for nitrogen bottle and additional seat
st or age.

El ectrical Room This space contains the facility main distribu-
tion panel, sub-distribution panels and step down transforners required for
the operation of the facility. Frequency converter and tel ephone panel board
should be in a separate room Do not conbine the Electrical Roomw th the
Mechani cal Room

Ej ecti on Seat Storage.

FAI LSAFE Administrative. See collateral equipnment list for
f ur ni shi ngs.

FAI LSAFE Equi prent .

FAI LSAFE Secretary. Provide private adnministrative space. See
col l ateral equipnent list for furnishings.

FAI LSAFE Mai nt enance.

Four-line rel ease parachute trainer. The four-line rel ease system
denonstrator has been used in the parachuting techni ques portion of both
wat er survival and ejection seat training. Provide adequate overhead
structural support for the trainer

Hypobari c Chanber Oxygen Storage. Locate oxygen storage bottles in
a dedicated fire rated area separate fromthe training area. Deternine
appropriate storage rack configuration. Typical storage capacity is 18
cylinders at 300 cubic feet each
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Hypobaric Chanber Toilet. Locate a unisex handi capped accessible
toil et near the hypobaric chanber.

Hypobari c Chanber Mechani cal Room This space contains the vacuum
punp and both the shop and nedical air conpressors. The hypobaric punp
systemis supplied with the trainer device. Si nce equi prent furni shed by
bot h device contractor and construction contractor may be | ocated in the sane
space, determ ne interface points between the two. Provide adequate space
for operation, maintenance, and servicing of equipnent including access to
both the interior and exterior of the building. Punp roons may require high
ceilings to allow mai ntenance access with a permanent or tenporary overhead
crane to assist in the maintenance and repair.

Isolate floors and acoustically treat walls and doors where the
source of vibration and sound can adversely affect adjacent spaces. |Isolate
the noise transmtted through to the chanber area. Avoid |ocating punp roons
on upper |evels where sound can reverberate through structural systens.

Hypobari c Chanber Room Provide exterior double doors for nedica
energency access and inplosive venting. Conply with NFPA 99B, Hypobaric
Facilities. The need for utility trenches is rare, but nmust be assessed for
each project based on the equi pment needs.

Jani t or/ Housekeepi ng. Provi de adjustable shelving and storage
space for cl eaning equi pnent and supplies, nop rack, and a deep sink or nop
receptor.

Li brary. This space provides information and resources. In
addition to books, the learning center may contain records, tapes and film
Sonme facilities may need readi ng areas. Provide storage for Navy
publications and rate-training manuals. Acoustic controlling nmaterials are
necessary to ensure a quiet environment. This roommay also function as the
admi ni strative conference room

Lobby. Wil e acconmodati ng any menorabilia provided by the user
utilize wall area for a bulletin board and building directory and avoid
oversi zing corridors and entry areas for static teaching displays. An
entrance vestibule is recommended for energy conservation, including a
recessed scuff area for control of debris fromfoot traffic.

Locker Room Provide 1 full height |ocker and cl othes hook for
each mlitary staff person and garnment changing area with wall nounted nunber
8 finish stainless steel mrror. Provide permanent built-in curb nounted
| ockers except where future flexibility is required. Mnimze blind spots
and/ or visual obstructions except as required for privacy.

LCPQ LPO O fice. Private admnistrative type office is required
for the senior enlisted supervisor with a wall nounted key | ocker. See
col l ateral equipnent list for furnishings.

Mai nt enance Repair Shop. Various power tools are used here by the

device contractor. Repairs are made here to aviation |ife support equi pnent.
Refer to collateral equipnent list.
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Mechani cal Room This space normally contains the facility related
heating, ventilating and air conditioning (HVAC) equi pnent as well as the
sprinkler valves and piping. Area requirenment for facility HVAC equi pment is
typically 5 percent of gross floor space; however, the requirenment can vary
dependi ng on space criteria and other factors such as use of a basew de steam
system Mechanical roons typically contain a variety of equi pnment types
whi ch nmust be accommmpdated early in the design. Avoid l|ocating roons with
HVAC equi pnent on upper |evels where sound can reverberate through structura
systens. Provide adequate access space around equi prent for operation
mai nt enance, and servicing. Locate hydraulic and pneunmatic equi pnent which
support the trainer devices in a separate punp roomdue to air contam nants,
noi se, and safety considerations.

Medi cal Treatment Room Provide cabinets and hospital type sink in
counter with gooseneck faucet and sprayer.

Ni ght Vision Trainer Room The scale nodel trainer is |ocated here
along with a 20 feet eye lane. Lightproofing is required.

Oficer in Charge (OC) Ofice. This office acconmodates the
person responsible for controlling the use of the facility, scheduling the
use of classroons and training devices and maintaining curriculum Visua
access to the admnistrative area is desirable with privacy blinds. See
col l ateral equipnent list for furnishings.

Qut si de Equi prent Storage. Provide space for | awn mai ntenance
equi prent where required and fl ammabl e storage | ockers.

Oxygen Storage Room Provide appropriate racks for approxi mately
18 oxygen bottl es.

Rear Projection Room Provide if desired by the nodel manager
Locat e between cl assroons where possible to conserve space.

Staff/ Student Lounge. Provide a minimum7 feet w de base counter
and cabi net with double sink and wall cabinets over.

Staff Office. Provide adnministrative type space. See collatera
equi prent |ist for furnishings.

Storage. Dry storage and a refrigerator are located in this space.
See the collateral equipnment list.

St udent Lounge.

Toilets. Specify ceiling hung partitions for easier cleaning and
drainage to elimnate rusting of floor nmounts. Provide solid plastic
partition finish for better hygiene and graffiti resistance. Provide
conveni ent shelf for tenporary stowage of hand carried itenms, such as hats
and books.

Trai ner Room Al l ow stowage space for noveabl e service platforns.
Set critical ceiling heights based on hi ghest excursion limt of equipment,
portabl e crane operating heights, and area of service expected for both
current and future devices.
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Trai ni ng Equi pnent Room This space is used for storage and repair
of helnets, headsets and torso harnesses. Racks are needed for boots.
Sewi ng machines are |ocated here. Torso harnesses are hung vertically here
on standard wooden cl ot hes hangers supported by a 5 feet | ong double rod.

Training Issue. Provide 3 feet w de pass-through with counter and
coi ling door.

Vendi ng. Provide an al cove or a separate area off the corridor
such that pedestrian traffic is not restricted, but also |ocated convenient
to or within |l ounge area. Locate vendi ng machi nes where they can be properly
serviced and mai ntained with mnimal disturbance to facility operations.
Provi de secure brackets to prevent overturning of machines and a hard surface
floor sloped to floor drains adjacent to vendi ng nmachi nes.

Visitor Control. Locate the checkpoint at the primary pedestrian
entrance to the facility, adjacent to the |obby and near administrative
areas. Provide 42 inch high counter with sign-in area, under counter files,
| ockabl e storage, intercomconsole where required, and staff phone. Records
screening occurs here. Accommopdat e nunber of personnel designated by the
user.

4.2.2.5 Interior Design. NAVFAC DM 14.01 provides interior design

gui dance. Provide imaginative and creative use of colors and furnishings.
Fully integrate interior design with the work of other design and engi neering
disciplines at all stages of the facility design process. Provide only those
finish systenms which have a proven track record of use and testing.

Materials and finishes selection criteria should balance all factors rel ated
to installation and usage: initial and life cycle costs, aesthetics, confort,
durability, safety and ease of mmintenance and suitability for cleaning
procedures. Corridors, for exanple, mnmust be designed for transportation of
training aids and devices, as well as heavy trainee traffic. Carpet, if
specified properly, can serve well as a sound danpening material and is
easily maintai nable with good wearing |longevity. Refer to appropriate tables
for suggested interior finishes.

a) Color. Develop a color plan that is consistent with the
buil ding program Use color to stinulate positive human physical and
enoti onal reactions and to enhance the overall functions of the buil ding.
Col or selection can al so support mai ntenance managenent. As a general rule,
fixed building materials (e.g., pavers, ceramc tile, resilient flooring,
ceilings, etc.) should be relatively neutral. Introduce stronger accent
colors on nmore changeabl e finishes (e.g., paint, wall coverings, carpet,
furnishings). This will allow col or changes at m ni mum cost as areas are
refinished in the future

b) Floors. Training facilities are subject to heavy trainee
i nfout pedestrian traffic. Entry points and corridors must w thstand heavy
foot traffic. Mnimze tracked-in dirt by using wal k-off nmats at entry
points to protect flooring and to reduce nai ntenance. Provide durable and
easily maintained floors. Consider safety, noise inpact, traffic bearing
requi renents, and the effect of noisture and chemicals that flooring will be
subjected to. Carpeting may be used in accordance with Table 2.1,
Reconmended Fi ni shes, M L-HDBK-1001/1 and M L- HDBK-1008C.
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c) Ceilings. Metal slat ceiling systens are prohibited, since
they do not allow heat to collect at heat detectors. Value Engi neering
reports al so show significant inplenmented savings for acoustical tile
ceilings over netal slat systens. Ceiling systens for corridors, which
usual Iy must accomodate an array of utilities, nust be thoroughly eval uated
for initial and life cycle costs, aesthetics, durability, ease of access,
sound control, fire protection requirenments, future utility adaptations, and
mai ntai nability. Techniques avail able for mai ntenance, repairs, and re-
lanping in the high bay may render a finished ceiling with recessed fixture
mounts i nappropriate. Finished dropped ceiling in the high bay is
di scour aged.

4.2.2.6 Signs. Provide a signage plan, |legend and details. Design signs
as an integral part of an overall building and site system to be furnished
and installed under the construction contract. Econony, aesthetics,
durability, flexibility, ease of installation and mai ntenance are inportant
consi derati ons of signage design. Design the systemto inhibit vandalism but
with flexibility to enable the addition or deletion of information. Select a
mount i ng mechani smfor the signs to pernit the reuse of signs as the facility
changes. Specify an easily-read letter formsuch as Hel vetica Medi um

I ndicate the design, location and installation nethod in the plan, elevations
and specifications. Require the contractor, in the project specifications,
to make a conprehensive subnmittal of the proposed signage systemand to

provi de i nformati on necessary for acquiring new or replacenent signs. The
exterior signage system nust be respected both on and off the specific
facility site. Any signage nmust also be harnonious in the | andscape. Care
must be taken to use signs only when necessary and to restrict the use of
random styl es, placenent and colors. Prepare a Signage Manual to instruct
the activity in maintenance of the signage system and provi de specialized
equi prent and materials necessary for same. Use universal hazard warning

si ghage.

Physi ol ogical training facilities require direct access by
ener gency nedi cal personnel. Signhage nust be clear and distinct to avoid any
confusion in energencies. Students are short termand distinct directiona
signage to each roomis necessary. Since course durations are often short,
each incom ng class nust be able to orient easily. Place enphasis on
directional signage to imediately famliarize energency nedi cal personne
and trainees with the room nanes and nunbers. WAll-nounted signs extending
into the corridor will indicate roomidentifications froma distance and
greatly enhance efficient access to the appropriate roonmns.

a) Entrance Sign. Entrance signs at roadway, wal kway and/ or
buil ding entry point may be necessary to introduce the training facilities to
visitors including the handi capped. Entrance signs should be positioned for
visibility and should clearly identify the buildi ng name, function, nunber
and organi zation, and should be consistent with the installation's overal
si gnage system
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Table 4.1

RECOMMVENDED FI NI SHES- PHYSI OLOG CAL TRAI NI NG FACI LI TI ES

ROOM WALLS FLOOR BASE CEl LI NG RENMARKS
AVI ATI ON PTD CPT RUBBER ACT

PHYSI OLOGE ST
AVI ATION PHYSIO  PTD CPT RUBBER ACT

TECHNI Cl ANS
CLASSROOM PTD VCT RUBBER ACT 1
CLERI CAL STAFF PTD CPT RUBBER ACT
CONTROL PTD CPT RUBBER ACT
CORRI DORS PTD CPT RUBBER ACT 2
EJECTI ON SEAT PTD CNC/ SLR RUBBER EXP&P

TRAI NER
ELECTRI CAL PTD CNC/ SLR NONE EXP&P
EST STORACGE PTD CNC/ SLR NONE EXP&P
FAI LSAFE ADM N PTD CPT RUBBER ACT
FAI LSAFE EQUI P PTD CNC/ SLR NONE EXP&P
FAI LSAFE SECY PTD CPT RUBBER ACT
FAI LSAFE MAI NT PTD CNC/ SLR RUBBER ACT
FOUR LI NE RELEASE PTD CNC/ SLR RUBBER EXP&P
GENERAL STORAGE  PTD VCT RUBBER ACT
HYPO CHAMBER PTD CNC/ SLR RUBBER EXP&P
HYPO CHAMBER PTD CNC/ SLR NONE EXP

OXYCGEN STORAGE
HYPO CHAMBER PTD VCT RUBBER ACT

TO LET
HYPO CHAMBER EXP CNC/ SLR NONE EXP

MECHANI CAL ROOM
JANI TOR PTD CNC/ SLR NONE EXP&P
LI BRARY PTD CPT RUBBER ACT
LOBBY PTD VCT RUBBER ACT
LOCKER ROOM PTD Ccr Ccr ACT 3
LPO LCPO OFFICE  PTD CPT RUBBER ACT
MAI NT REPAI R PTD CNC/ SLR NONE ACT
MECHANI CAL ROOM  EXP CNC/ SLR NONE EXP
MED TREATMENT PTD SV | NTEGRAL ACT
NI GHT VI SI ON PTD VCT RUBBER ACT 4
a C OFFI CE W\C CPT RUBBER ACT
QUTSI DE EQUI P EXP CNC NONE EXP

STORAGE
OXYCGEN STORAGE PTD CNC/ SLR NONE EXP&P
PANEL ROOM PTD CNC/ SLR NONE EXP&P
PARACHUTE RI GGER PTD CPT RUBBER ACT

ROOM
REAR PROJIECTION  PTD VCT NONE EXP&P
STAFF/ STUDENT W\C VCT RUBBER ACT
LOUNGE

STAFF OFFI CE PTD CPT RUBBER ACT
STUDENT LOUNGE W\C VCT RUBBER ACT
TO LETS PTD Ccr Ccr ACT
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Table 4.1 (Conti nued)
RECOMVENDED FI NI SHES- PHYSI OLOG CAL TRAI NI NG FACI LI Tl ES

ROOM WALLS FLOOR BASE CEl LI NG RENMARKS
TRAI NI NG EQUI P PTD VCT RUBBER ACT
/ STORE ROOM
TRAI' NI NG | SSUE PTD VCT RUBBER ACT
VENDI NG PTD VCT RUBBER ACT
VI SI TOR CNTRL W\C CPT RUBBER ACT

Note: See G ossary for finish material abbreviations.

Remar ks:

1. Alternate floor includes carpet.

2. Provi de sem -gloss paint with good cleanability.

3. Provi de pai nted gypsum board if a part of shower room
4. Non-refl ective surfaces are required.

b) Building lIdentification Sign. Training facility identification
signs identify a building by nane and nunber. Design identification signs as
part of the overall signage systemof an installation, using freestanding
signs and/or wall mounted signs. Locate and size building identification
signs for visibility fromthe main access street. Coordinate building
nunbers with the Public Wrks Ofice and fire service requirenments, and
position at standard | ocations on the buil ding.

c) Building Directory. Locate a building directory where it is
clearly visible to all visitors as they enter the building. The building
directory should consist of a pernmanent header panel with the nane of the
buil ding or the major organization in the building. Provide a changeable
letter board with changeable letters or nmessage slots for the directory
secti on.

d) Directional Signs. Locate directional signs to indicate the
| ocation of high priority destinations, departnents and functions of a
buil ding at every decision point. Indicate route to classroons by nunber
groupi ngs. Include directions to toilets, |lounge, library, vending and
out door snoki ng areas.

e) Roomldentification Signs. Roomsigns identify room entrances
and services such as toilets, telephones and housekeeping activities. Room
nunbers in addition to nanmes are essential for repetitive spaces such as
cl assroons and offices.

f) Regulatory Signs. These prohibit certain activity, for
exanpl e, "No Snoking" or "No Entry." Many safety signs are required by | aw
or regul ation and may include building evacuation, fire exit maps, or exit
maps specifically for the handi capped.

g) Informational Signs. Additional signs may be required to |ist
buil ding and activity operating hours.
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h) Notice/Bulletin Boards. These are especially inportant in
training facilities to control clutter and readily accomobdate changi ng
i nformati on throughout the building. Provide tack board surfaces or simlar
surface managenent systens to accomodate unantici pated nessages, signs,
posters, announcenents, etc. at high traffic areas, doors, elevators,
counters, colums, drinking fountains, public tel ephones, |ounges, etc.

i) Handicapped Criteria. Coordinate all signs with the
handi capped requirements of Federal Standard 795 and ADAAG

j) Additional Cuidelines. Refer to NFGS-10440G for additiona
guidelines. Also, Air Force Panphl et AFP 88-40 provi des excellent guidelines
for Departnent of Defense facilities in general. The information is
nonproprietary and easily nodified to match specific facility designs and
Base Exterior Architectural Plan (BEAP) standards.

4.2.2. 7 Wndows. Consider nmonitors and clerestories for internal natura
light. Natural light is desirable, in general, but is prohibited in

cl assroonms. Sun screens, roof overhangs, and recessed w ndows can
effectively control direct |light penetration. Provide w ndow head details to
acconmodat e installation of wi ndow coveri ngs and ease of operations. Provide
operabl e wi ndows for natural light and ventilation where permtted by
security provisions. Conply with NFPA 101 for wi ndow size and nounti ng

hei ght s.

Provi de non-obtrusive observation gl ass panels where desired by the
user in classroons, |aboratories and other non-private trai nee occupied
areas. ( azed openings that are subject to accidental human inpact due to
| ocation, such as sidelights that extend to the floor, should conply with 16
CFR Part 1201 issued by the U S. Consuner Product Safety Conmi ssion.

4.2.2.8 Doors and Hardware. Passage doors should be 3 feet w de m ni mum
Exterior wall overhead doors can be a critical source of extrene heat
gain/loss and air and noisture infiltration into | ab/ classroom settings
where tenperature and hum dity conditions nust be maintai ned. Overhead
coiling doors to the exterior are not acceptable for environnentally

conditioned spaces. Provide weathersealed insulated vertical lift or
sectional doors or insulated renovable panels with [ifting eyes. Insul ated
panel s nust be easily renovable by facility personnel. Provide inactive

| eaf s and renovabl e transons where equi pnent noves are infrequent. Provide
four hinges where required on heavy use doors. Avoid panic hardware except
where specifically required by criteria, since the Navy does not classify
training facilities as schools.

a) Provide adequately sized interior corridor doors for classroons
wi th oversized equi prent, where possible, in lieu of exterior openings into
each classroom to mnimze exposure to exterior elements. Size all doors to
acconmodat e the path of oversized equi pment froml oading areas to destination
and between roons. Allow for maneuverability in tight corridors. C assroons
and other areas where classified information is used should not have doors
with view ng w ndows.

b) Trainer spaces housing those trainers which require no
schedul ed or expected renoval and repl acement should have insul ated renovabl e
panels in |lieu of operating type door. Provide 4 feet wi de door at the
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nmedi cal treatnment room and at all doors opening onto the path of nedica
enmer gency access.

c) N ght Vision Trainer Room Provide light tight doors.

4.2.2.9 Natural Lighting. The use of natural light is encouraged, as it
contributes significantly to the energy efficiency of the building and
communi cates a feeling of well-being and openness. Natural |ight can be used
in conjunction with high efficiency artificial lighting, featuring

phot osensitive controls for maintaining lighting | evels automatically.
Skylights are not permtted, due to excessive solar heat gain and | eak

potential. dCassroomw ng corridors and other interior occupied spaces may
i ncorporate nonitors with conventional roofing and vertical wi ndows. High
bay spaces may incorporate clerestory wi ndows in cases where natural |ighting

is desired without any distracting or unsightly views.

4.2.2.10 Building Thermal Insulation and Vapor Retarders. Locate vapor
retarders with care in view of the thernmal differentials associated with
training buildings. Do not use vinyl wall covering and inpervious paint on
the interior surface of exterior walls in hum d areas, unless cal cul ati ons
show t hat condensation will not occur within the wall.

4.2.2.11 Handi capped Design. Provide barrier-free access to civilian work
spaces and ot her spaces intended for public access. Design facilities to

| ocat e handi capped access spaces on first floor only, unless the size of the
facility's administrative and other accessible areas requires a second fl oor
Areas hazardous to handi capped persons need not be accessible. Conply with
the nore stringent application of current criteria in either the Uniform
Federal Accessibility Standards (UFAS) or the Americans with Disabilities Act
Accessi bility Quidelines (ADAAG .

4.2.2.12 Elevators and Stairs. Conply with requirenments of DM 3. 09 and
handi capped criteria in UFAS. For safety related neasures, conply with
ASME/ ANSI A17.1, and NFPA 13.

Provide stair tread nosings that are resistant to heavy wear by
trai nee pedestrian traffic.

4.2.2.13 Ceilings. Provide access where projection, nmechanical and
el ectrical equipnent, including adjustnent, maintenance and shutoff devices,
are located. Ceilings should be maintainable and easily repaired.

Projections fromthe ceiling such as sprinklers and light fixtures
can i nmpi nge on clearances required for device installation and renoval, as
wel | as crane and hoi st operations. Coordinate all ceiling itens on a
conprehensive reflected ceiling plan

4.2.2.14 Walls. Inpervious finishes applied to the interior side of
exterior walls nmust be carefully eval uated agai nst dew points to prevent
vapor dans and subsequent failure of the installation. Protect the corners
of walls and colums in all areas.
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4.2.2.15 Acoustical Control. A Noise Level Reduction (NLR) m ni mum fact or
of 30 is required in the 70-75 DNL zone and an NLR m nimum factor of 25 is
required in the 65-70 DNL zone. There are no special requirenents in the DNL
zone bel ow 65.

Conformto noise and sound transmission criteria cited in DM 1.03.
Prevent sound transm ssion over walls. Acoustic absorbing material should be
fire and snoke rated as required in M L-HDBK-1008C.

4.2.3 Landscape Architecture. The framework for planning and design of
all landscape architectural elements is found in the activity Master Plan and
nmore specifically in the Base Exterior Architecture Plan (BEAP). Cenera

gui dance for all design elenents can be found in NAVFAC P-960. Landscape
desi gn nust enhance positive inmage for the facility and shoul d direct
pedestrians to a primary entry. Design for m ninmal maintenance. Provide

| andscape fabric for weed prevention. Select hardy speci nen species

i ndi genous to the area. Locate hose bi bbs convenient for additiona
irrigation.

Qut door pedestrian-oriented spaces are often useful for building
entry plazas, for break and | unch areas, and to provide pleasant views from
the building interior. Design outdoor areas to harnmonize with the
architectural and natural site character of their surroundings, but to al so
noderate environnental and clinmatic extremes, such as noise, sun, wind and
seasonal precipitations.

4.2.3.1 Site Analysis and Devel opnent Concept. |If the analysis and

devel opnent is successful, the biological integrity of the site will be
retained or inproved, while successfully neeting the program needs of the
user in a confortable, attractive and functional setting. Mnimze clearing
of existing vegetation and avoi d excessive gradi ng.

4.2.3.2 Pl anti ng. Quidance for planting design is provided in NAVFAC P-
905. Plantings can provide a pleasant setting and visual asset, and m nim ze
t he environnental inpact of developnent. The following is a list of mninmm
gui delines to be considered in inplenmenting new planting schenes for the
facility:

a) Preserve Existing Vegetation. Existing mature stands of trees
or other significant vegetation are to be preserved and enhanced, where
possi bl e.

b) Select Indigenous Plant Materials. Plant materials chosen wll
be i ndigenous to the site.

c) Design for M ni mum Mai nt enance.

d) Define Space and Screen Conflicting Uses. Select plant
material to define space and screen visually conflicting uses, where
appropriate. See section on screens and walls bel ow

e) Pronote Energy Conservation. Plant materials are to be used to
reduce energy requirenments, where possible, such as shading w th deci duous
trees. Enhance any desirable climatic effects, such as clear areas at |arge
gl ass areas oriented for wi nter sun heat gain.

129



M L- HDBK- 1027/ 4A

f) Establish Unifying El ements. Use planting as a neans to unify
different elements of an installation

4.2.3.3 Landscape Lighting. The creative use of lighting can greatly

i nprove the visual character of a project |andscape, while providing the
nighttine functions of safety, security and path finding. In addition to
sinmply achieving a higher level of illumnation, the lighting |evels, color
patterns and style should be energy efficient, attractive and functional in a
coordi nated | andscape schene.

4.2.3. 4 Exterior Signs. Conformto requirenments of the BEAP

4.2.3.5 Uilities. Gouping in corridors, underground placenent, and
screening and gradi ng can de-enphasize the inpact of utilities on a site.
Fl ow tests nmust be conducted to determ ne the avail able water supply for fire

protection. Indicate a static pressure and a residual pressure at a certain
flow
4.2.3.6 Site Furnishings. |In conjunction with the site and | andscape

design, provide appropriate signs; structures; outdoor furniture and

equi prent, such as tables and seating; vendi ng machi ne shelters; tel ephone
boot hs; screen wall and fences; as well as the nore synbolic el ements, such
as flag poles, nenorials and mlitary equi pnent displays. Definitive design
and other data for flagstaffs are available in ML-HDBK-1034. The |ack of
coordi nation, as well as concern for detail, are the primary problens rel ated
to site furnishings. Select site furniture that is sinple, requiring | ow

mai nt enance, and relating in color, texture and formto the buil ding design
and established base character and BEAP gui del i nes.

4.2.3.7 Equi pnent Screens and Walls. Screens and walls for nechani cal and
el ectrical equi pnent are encouraged for aesthetic purposes, but can severely
penal i ze equi prent performance. Carefully coordinate design with each

engi neering discipline. Shade for nechanical equipnent is desirable;
however, |eaves may cl og equi prent.

4.2.3.8 Selection of Plant Material. Select plant materials on the basis
of hardi ness and degree of maintenance required. Avoid plants which require
nmore frequent attention than the users can provide to stay in a healthy
condition or have an attractive appearance.

4.2.4 CGuvil. NAVFAC Criteria Manual Series on civil engineering

(M L- HDBK- 1005 series) provides general guidance for civil engineering, site
work and other related topics. Refer to M L-HDBK-1008C for |ocation and
spacing of fire hydrants. Provide surface bearing capacity for heavy

equi prent or trucks outside the high bay doors. Edges nore than 1 inch in
hei ght cannot be negotiated by forklifts. Provide clear path for delivery
and renoval of equi pnent from access roads to | oadi ng dock. Account for al
obstacl es and provi de adequate turning radii. Provide space for maneuvering
vehi cl es engaged in device renoval or installation. A |ow boy tractor
trailer rig and crane riggings will likely be required for initial delivery
of the hypobaric chanber. Allow for heavy equi pnent inpact al ong the course
of delivery to the access point for the hypobaric chanber room Consult
NAWCTSD code 412 for guidance on equi pnent delivery.
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Coordi nate | ocation of nmechani cal equi prent pads w th nechani ca
desi gn and show maj or pieces of equi pnment on civil engineering draw ngs.
Locate noi sy equi pnent renote from occupi ed spaces and as near as possible to
t he mechani cal spaces. Distribution piping (utilities, refrigerant,
condenser water, etc.) should enter the building only through nmechanica
spaces. Shade is desirable; however, equi pnent should not be | ocated beneath
trees, where it can becone clogged with | eaves and debri s.

4.2.4.1 Roads, Parking and WAl kways. These are three of the nost |and
consum ng uses on a site. Negative visual inpact can be mnimzed by
locating facilities conveniently to each other, encouragi ng pedestrian use
and ot her non-vehi cul ar nodes of access.

Vehi cul ar or pedestrian paving should be in character with a safe,
functional and visually pleasing | andscape. The sharing of parking and road
requirenents will mnimze total inpact. Small parking lots are usually
preferable to large lots, since they allow for conformng to the natura
t opography and other site features and are visually |less obtrusive. Provide
appropriate paved area with | oad capacity and adequate maneuvering space for
occasional fire truck access and parking area where facilities are used to
train local activity fire departnent personnel. Provide ranps at curbs al ong
routes leading to storeroons to facilitate wheel ed access. Accomodate
trai ning device transportation into and out of the building through adequate
turning radii and appropriate loading facilities. Provide vehicle protective
barriers for light standards and fire apparatus. Designate special parking
spaces for emergency nedical service vehicles, pilot trainees and device
contractor as required by the user.

Pedestrian access to training facilities is normally restricted to
a single entrance point, due to security criteria. Determne if egress is
perm ssi bl e through secondary exterior doors and, if so, accommobdate with
wal kways. OPNAVI NST 5530. 14B prohi bits parking of privately owned vehicles
within 15 feet of any building. Include concrete surface spaces for bicycle
racks and notorcycles. Storm drainage and other grates nust be oriented with
paral l el slots perpendicular to the paths of bicycles. Citeria for vehicle
par ki ng area design is shown on NAVFAC drawi ng nunber 1404837, entitled
"PARKI NG AREA CRI TERI A FOR VEHI CLES. "

4.2.4.2 Handi capped Access. Provide curb ranps, access aisles, and
handi capped parki ng spaces near accessi ble entrances.

4.2.4.3 Loadi ng Dock Ranp Protection. Each facility requiring a |oading
dock ranp shoul d be provided side-edge protection in conpliance with Section
1910. 23c of Public Law 29, Code of Federal Regul ations, Occupational Safety
and Health Act Standards Manual

4.2.5 Structural. Structural design should conply with M L-HDBK- 1002
series, and NAVFAC P-355. Base an econom cal structural systemon facility
size, projected |load requirements, quality of locally available material s,

| ocal |abor and construction materials, and |ocal w nd, snow, seismc,

geol ogi ¢ and permafrost conditions.

4.2.5.1 O earspan Requirenents. Colums in the high bay training area are
typically prohibited. Check excursion limts for device and accomodate
flexibility.
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4.2.5.2 Wei ght Handl i ng Equi pnent. Monorails should conply with DM 38. 01.
Conformto NAVFAC NFGS- 14637 and NFGS- 14622 where applicable. Provide

pl atforns, catwal ks, access | adders, and any other provisions for inspection
and mai nt enance of hoists.

ot ai n user and devi ce manufacturer input regarding controls and
speed criteria for hook heights, capacities and service area. Note that
lifting a device will require nore clearance than necessary for stationary
posi tion.

4.2.5.3 Fl oor s. Desi gn fl oor slabs along the travel path of any equi prent
to withstand the heavi est wheel |oads anticipated during the installation, in
conpliance with criteria in ML-HDBK-1002/2. Training equi prent

i ncorporating notion systens will inmpose static and dynam c forces upon the
facility structure

| sol ate the mechani cal equi pnment room floor slabs fromthe
remai nder of the facility.

4.2.5. 4 Roof Loads. Mechanical equipment is preferred at ground | evel;
however, where roof nounting is necessary, design screening in accordance
with local wind | oads and directional patterns. Anticipate other roof
structure nounted accessories, such as catwal ks, |adders, hoists and cranes.

4.2.6 Heating, Ventilating and Air Conditioning. Conply with

M L- HDBK- 1003/ 3 and refer to M L-HDBK- 1008C for coordination with fire
protection systens. Coordinate exterior nechanical equipnent |ocation with
civil design. Locate noisy chillers and other equi prment renote from occupi ed
spaces and as near as possible to the mechani cal spaces. Shade is desirable;
however, equi prment should not be | ocated beneath trees, where it can becone
clogged with | eaves and debris. Distribution piping for utilities, including
refrigerant and condenser water, should enter the building only through the
nmechani cal room Avoid routing chilled water piping over conputer areas
and trainer devices, to prevent damage to high cost equi pnent from | eakage
and condensation. Provide isolation valves to facilitate naintenance w thout
system shutdown. Conply with NAVFAC DM 3. 10 where adj acent spaces and/or
sensitive equi pmrent cannot tol erate noise and vibration

Ceilings may be higher than normal due to lab trainer requirenents.
Accommopdat e appropriate airflow requirenents at the trainee table working
| evel .

4.2.6.1 Desi gn Conditions. Design conditions for confort conditioning
shoul d be determ ned in conpliance with M L-HDBK-1190.

4.2.6.2 Ventilation. Provide ventilation rates for occupi ed spaces as
required in ASHRAE STD 62. Provide thernostatically controlled forced
ventilation in mechanical, electrical, pneumatic and hydraulic spaces. Coo
punp roons and conpressor roons by mechani cal ventilation only.

4.2.6.3 Zoni ng, System Sel ection and Part Load Perfornmance. GCccupancy of
cl assroom areas varies drastically with respect to training schedul e.

Consi der each classroomtraining area as a separate tenperature and humdity
control zone. Provide individual tenperature controls for each classroom
Size term nal equiprent to accommodate mninum as well as maxi num | oads.
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Multiple air handling units (allow ng staged turn-down of system capacity as
sensible load falls) should be considered. Terminal reheat is permtted to
meet part-load humidity performance requirenments.

4.2.6.4 Controls. DDCis the control systemof choice for HVAC systens.
Consider life cycle cost, mmintenance, and custoner preference.

4.2.7 Pl unbi ng. General guidance for plunbing design is provided in

DMt 3.01. Coordinate plunmbing with structural design to avoid conflicts

bet ween under ground pi pes, trenches and footings. Provide shut-off valves to
i sol ate systens when doi ng mai ntenance, so that entire facility is not
affected by an outage. Do not |ocate roof drains and roof drainage piping
over trainer devices, to prevent danage to equi pnent in the event of |eakage
or condensati on.

4.2.7.1 Conpressed Air. Conmply with the requirenents of NAVFAC DM 3. 5.

Mai nt enance Repair Shop. Provide shop air.

4.2.7.2 Electric Water Coolers. Splash resistant basins are recommended to
prevent slippage on the floor and shock hazard. Handi capped nodel s shoul d be
recessed as required to mnimze obstruction to passage.

4.2.7.3 \Waste Systens. (Quidance is provided in DM 3.01. Accomodate oi
separators and interceptors.

4.2.7. 4 Enmer gency Eyewash/ Shower. Locate for ready access from hazard
areas such as the hypobaric chanber nmechani cal room Provide curtain and
testing apparat us.

4.2.8 Electrical. Typically, specific electrical requirenents for
training facilities and/or training device(s) are contained in a Technica
Manual . Applicabl e NAVFAC nilitary handbook 1004 series provides general
gui dance on el ectrical engineering. Consult themin conjunction with the
current editions of NFPA 70 and ANSI C2.

a) Hydraulic Punp Roons. Provide steel conduit with [iquid type
fittings where electrical cables are located in the same trench with
hydraul i ¢ pi pi ng.

b) dassroons. Locate 120 volt convenience outlets for use of
portabl e audi ovi sual equi pnent. Provide conduit stub-outs with pull wire in
ceiling space for future ceiling nounted audi ovi sual aids, such as projection
systens. Locate renote control and m crophone outlets off-center on front
wal I, convenient to the podium Provide two-way communications from
cl assroons to administrative area or security desk, if required by the user

c) Corridors. A shock hazard exists from convenience outlets in
areas where floor buffers are used. Provide |ocking type outlets and netal
devi ce covers nounted hi gh above spl ash zones.

d) Visitor Control. Consider an intercomwhich includes capacity
to receive calls fromroons where nedi cal energencies are likely to occur
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e) Maintenance Repair Shop. Provide G-CI 220 volt service. See
col l ateral equipnent |ist.

4.2.8.1 Tel econmuni cations. Provide a structured tel ecomuni cati ons
cabling systemincluding interior and exterior nmedia and raceway system
Provide fiber optics to the desk of IT-21 custoners. Locate outlets as

di r ect ed. Consi der tel ephone and conmuni cation outlets in naintenance areas
and dedicated |lines at devices where networking is anticipated. Acconmnodate
any special user or government contractor communication requirenments which
may require intercomfeatures integrated into the tel ephone system

4.2.8.2 Lighting. Provide fluorescent fixtures with battery packs and/ or
wal | packs for energency lighting, in lieu of a central system

a) Cassroons. Lighting controls (dinmers and/or selective |anp
and ballast switching) with discrete circuits for the front of the room
allow for effective visual use of television nonitors, projectors, view
graphs, etc. Use spectrumranges appropriate for classroom settings.
Enmergency lighting is required as a safety precaution for operation of
equi prent during power failures.

b) Hi gh Bay. In high bay areas, include provisions for
mai nt enance access to fixtures for repair and re-lanping. Consider wall
mounted lighting located at a level that allows servicing by nmeans of a 6
feet stepl adder.

c) N ght Vision. Provide a conbination of fluorescent and
i ncandescent |ighting.

4.2.8.3 Lightning Protection. Performa lightning protection risk
assessnment on all aviation training facility types, in conpliance with
Appendi x | of NFPA-780, to justify lightning protection when required by the
regi onal Engineering Field Division. Conply with applicable sections of

M L- HDBK- 1004/ 6.

4.2.8. 4 Facility Low Voltage Power. Refer to applicable TFR or Technica
Manual and conply with M L-HDBK-1004/1 and M L- HDBK-1004/4. Cenerally
provi de 480Y/ 277 volt, three phase, four-wire service to the facility al ong
with dry type transformers to step voltage down for 120, 208 and 240 volt
requi renents.

4.2.8.5 Intrusion Detection System (IDS). |IDS systenms are not nornmally
requi red; however, if needed they are procured and installed via contracts
adm ni stered by NCIS. Coordinate with NCIS for facility planning, design and
construction schedules. |IDS systens including conmercial power supply,
utility and control wiring systens are consi dered personal property. Provide
support systemin the construction contract, to include conduit w th pull

wi re and device boxes. |IDS for Marine Corps projects are separately funded
and nmanaged and do not require NCI'S coordination. Provide IDS support

requi renents and startup specification where required, in accordance with

M L- HDBK- 1012/ 1.
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4.2.9 Fire Protection. Conply with ML-HDBK-1008C, UBC, and NFPA 99 and
NFPA 101. dassroomfacilities for Navy installations are considered

"busi ness” occupanci es per NFPA 101. Assenbly occupancies, conference roons
and cl assroons with fixed seating and hypobaric chanbers require special
attention. Hypobaric oxygen storage requires a dedicated roomconformng to
NFPA 55, Standard for the Storage, Use, and Handling of Conpressed and
Liquefied Gases in Portable Cylinders. Provide visual fire alarmsignals on
a case by case basis, where anbient noise in classroons can prevent hearing
audi bl e alarns. Requirenments for sprinkler systens, carbon dioxide

ext i ngui shing systens, fire alarmsystens and protection of electronic

equi prent installations, are determ ned by M L-HDBK-1008C. Hand held
portabl e hal on extinguishers are permtted; however, automatic hal on

ext i ngui shing systens are not. Convey fire alarmsignals to the base fire
departnment via the base fire reporting system \Verify the type of system
with the station fire departnent.

4.2.10 Safety. The design of all mlitary facilities that serve as pl aces
of enpl oynent should conformto, or be consistent with, all applicable

st andards published under the Cccupational Safety and Health Act (OSHA) of
1970. Note that Chapters 5 through 7 of this reference state that whenever
construction criteria and OSHA standards conflict, "the standard providi ng
the greatest degree of safety should govern."” Obtain a System Safety Wrk

G oup (SSW5, PHL and RAC hazard rating established by the activity and found
inthe facility study. Typical hazards include equi prent guards and

cl earances, carbon dioxi de discharge and hydraulic systens.

Movi ng and el ectrically energized parts and pressurized hydraulic
systens are primary concerns. |Include a safety eyewash/shower in accordance
with ANSI Z358.1 where hydraulic or other petroleum oil and |ubricant (PQL)
materials are used in the building. Provide drain and hood or curtain for
flow testing eyewash/ shower. Arrange for hydraulic punps to shut down
automatically if a leak or break occurs in the line at any point. Provide
energency shutoff switches for the hydraulic punps at the instructor's
station. Provide three feet safety cl earances around training devices.

Pai nt floor around any rotating device yell ow and bl ack and indicate the type
of hazard, e.g., "Strike hazard-rotating device -stay clear."

4.2.11 Security. A checkpoint for identification of entrants to the
buil ding may be required. M L-HDBK-1013/1 provides security information

4.3 Col | ateral Equi prent. Wien M LCON "Personal Property" facility
projects are programmed, the installation criteria for the equipnment nust be
shown in, or attached to, the facility studies for the projects invol ved.
Maj or cl ai mants, users and equi prent procurenent agencies for projects of
this type, are responsible for providing these criteria as part of the MLCON
pl anni ng process. "Personal Property"” is defined as plant equipnent which is
procured and installed by the major claimnts, users or equi pment procurenent
agencies, with funds fromother appropriations. This category of equi pnent

i ncl udes technical, training, simulation, and automated data processing

equi prent. Detailed requirenents for the aforenmenti oned can be found in
NAVFACI NST 11010. 44E.
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Furniture itenms nmust be researched and specified in accordance with
t he Federal Acquisitions Regulations (FAR) Part 8 Required Sources of Supply.
Each furniture piece specified nust be the |l owest priced itemwhich neets the
m ni mum functional and aesthetic needs of the facility which they wll
support. The functional aspect of each furniture piece nust consider, as a
m ni mum function, ergonom cs, appropriateness, and maintainability.
Aest hetics nmust consider, as a mnimm scale, style, finishes and fabrics
where applicable. Al furniture itens nust be a level of quality which is
conparable to the finishes specified for the facility itself.

4.3.1 Col | ateral Equi pment List. The collateral equipnent list is an
essential programm ng and budgeting docunment. Prelimnary collatera
equi prent lists are a neans to establish a budget for funding purposes and

are not intended to be used as a "buy" list. Consult the Project Interior
Desi gner at the EFD to assist in devel oping functional requirenents as part
of the interior design process. Integrate these functional requirenents with

t he buil ding design and space planning effort, which is reflected in the

Fur ni t ur e/ Equi pnent Footprint. Mintain a continuing update of the
Col l ateral Equi prment List with the using activity, to ensure all budget
estimates are current and are adequately accomodated in the design. Include
fire extingui shers and consi der shredders or incinerators where classified
material is used.

4.3.2 Fur ni t ur e/ Equi pnent Foot print. The Furniture/ Equi prent Foot pri nt
shoul d use standard or "generic" furniture sizes to denonstrate the adequacy
of each space area and the Coll ateral Equipnent List, and to communicate to
ot her engineering disciplines the utilities and services required for each
space. It also denonstrates that life safety exit patterns are acconmpdat ed
with the furniture and equi prent in place. Provide a Furniture/Equi prent
Footprint for the PE phase or prior to 35%

Lockers in the corridor or elsewhere in the facility are at the
di scretion of the user. Consider |ocker groupings for personal bel ongings
and foul weather gear near the main entry or student | ounge.

4.3.3 Trai ni ng A ds

4.3.3.1 Speci al Training Device Requirenments. Maintain a continuing update
of the proposed equi pment with the user, to ensure all itenms are current and
are adequately accomodated in the design

4.3.3.2 Audi ovi sual Requirenents

a) Rear Screen Projection. Were rear screen projection is
essential, provide at |least 6 feet clear space width behind the screen, which
can accommpdate the projection path and serve as nedi a storage and i nstructor
wor k space

b) Presentation Hardware and Projection Systens. Persona
conmput er (PC) based digitizing graphics hardware and projectors are current
state-of-the-art nedia for visual aids in the classroom Portable table top
or shel f nounted consol e projectors are replacing ceiling nounted projectors
because of nobility and dependability. Floor outlets for nmedia cables and
power shoul d be considered along with control outlets near the | ecture area.
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c) Slide and Overhead Projectors. Provide stowage space for
portable carts. See concerns for aspect ratios bel ow

d) Projection Screens. Base selection of pernmanently nounted or
stand al one screens on user preference. Permanently nounted screens can
limt chal kboard area. Base justification of electrified projection screens
on local requirenents; however, maintenance and repair costs must be
consi dered. Successful visual presentations depend on arrangenents of the
chal kboard and projection screen relative to the seating configuration

(1) Avoid visual obstructions. Provide clearspan structura
systens where possible. Large denonstration tables when raised on platforns
can obscure the | ower areas of chal kboards.

(2) Slope the floor and raise the speaker's platformonly
where space is dedicated to projection and | arge capacity |ecture functions.

(3) Consider the view ng distances.

(4) Conformto the vertical and horizontal view ng angl es.
Pl ace seats at a distance froma screen not |ess than twice nor nore than six
times the width of the screen inmage to be viewed. The angle of elevation
fromthe eye to the top edge of the screen or chal kboard shoul d not exceed 30
degrees. Were roomor seating depth is known, the screen w dth can be
determ ned by WD/ 6 (preferred) or WEDY 10 (m ni mun), where Wescreen wi dth and
D=depth of roomor seating. Select particular projection equi pment based on
aspect ratios conpatible with height and width ratios for the screen. Refer
to Time-Saver Standards for Building Types, 2nd edition, MGaw H Il Book
Conmpany, for graphic data on projection angles and screen wi dths. Consult
Architectural G aphic Standards, John Wley and Sons, for viewing zone limts
and projection nmedi um aspect ratios.

e) Chal kboard and Marker Boards. Porcelain surface marker boards
are generally preferred since they are cl eaner and can doubl e as projection
screens; however, scrutinize their use in high security areas due to the
potential retention of inmages after erasure. Avoid chal kboards in conputer
roons since airborne chal k dust can damage conputer hardware.

4.4 Envi ronnental Requirenents. For applicable discharge criteria,
consult with the NAVFAC Criteria Ofice and the cogni zant EFD. Refer to

M L- HDBK- 1005/ 8. Design facilities to neet environmental requirenents at
federal, state and |local levels. Obtain a MSDS on every toxic or suspected
toxic product to be used at the facility and design in protective neasures
and ventilation methods. Conply with all applicable pollution abatenent
criteria.
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Table 4.2
TRAI NER FACI LI TI ES DATA- Rapi d Deconpressi on Chanber-devi ce 9A1C

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with Facilities Management & MILCON Div., Naval Healthcare Support
Office prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-4463 revision A, Altitude Training Rapid
deconpr essi on Chanber, Device 9A1C.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Devi ce Operating Room - (H gh Bay)
panel 1 225.5"x 127"x 101.6"

Ceneral Notes: Above requirements are Trainer Device specific. See other data
for admi nistrative & support spaces.

STRUCTURAL

Device installation transport method: casters

Devi ce panel 1 operating weight = 5790 pounds, shipping wei ght = 6255 pounds.
Fl oor |l oad for panel 1 in operating configuration with jack pads = 14.0 psi
Devi ce panel 2 operating weight = 1295 pounds, shipping wei ght = 1635 pounds.
Fl oor |l oad for panel 2 in operating configuration with jack pads = 6.5 psi
Devi ce panel 3 operating weight = 565 pounds, shipping weight = 565 pounds.
Fl oor |l oad for panel 3 in operating configuration with casters = 400 psi
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Table 4.2 (Conti nued)
TRAI NER FACI LI TI ES DATA- Rapi d Deconpressi on Chanber-devi ce 9A1C

MECHANICAL
Ai r Vacuum
| mpl osi on Safety Val ve:
Oxygen:
ELECTRICAL
Conponent Power :
VOLTS HZ PHASE RENMARKS
Vacuum punp 208 60 3 40KW
Air conditioning conpressor 208 60 3 5KW
Medi cal 117 60 3 1/3HP
Li ghti ng systens 117 60 1 8KW
Uni nterrupti bl e Power Systen?
SAFETY

| mpl osi on Safety Val ve (see above)
Uninterrupti bl e Power System (see above)
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Figure 1-2. Device 9A1C General Amangement, Cutaway View
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Table 4.3
TRAI NER FACI LI TI ES DATA- Uni versal Ejection Seat Trainer-device 9E6

Room di nensi ons shown are m ni nuns unl ess not ed.

** CAUTION: This document is for preliminary planning only._.**
**Verify with Facilities Management & MILCON Div., Naval Healthcare Support
Office prior to use. **

REFERENCE DOCUMENTS

Techni cal Manual NAVTRADEV P-3779 revision A Mintenance Handbook, Uni versal
Ej ection Seat Trainer, Device 9E6.

ARCHITECTURAL

M N DI MENSI ONS
(LWH or not ed)

Devi ce Operating Room - (H gh Bay) 480"'x 240'x 360"
M ni mum door way passage: 108"w x 60"h

Ceneral Notes: Above requirements are Trainer Device specific. See other data
for adm nistrative & support spaces.

STRUCTURAL

Wi ght: 5500 Ib

Device installation transport nmethod: 6 heavy duty casters for rolling or
lift rings are integral for crane unloading

Device installation: leveling jacks and bubble level are integra
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Tabl e 4.3 (Conti nued)
TRAI NER FACI LI TI ES DATA- Uni versal Ejection Seat Trainer-device 9E6

MECHANICAL
Ni t rogen tanks:
ELECTRICAL
Devi ce Power :
VOLTS Hz W RE PHASE REMARKS
COUNT
Devi ce 115 60 1 30amp
SAFETY
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Section 5: AVI ATI ON SURVI VAL TRAI Nl NG CENTER FACI LI TI ES- WATER SURVI VAL

5.1 Functional Requirenents. Water survival training involves the use
of classroons, hands-on training and training devices, such as parachute drag
and helo hoist. Water survival facilities are typically conbined with
physi ol ogical training facilities as aviation survival training centers.

This section addresses requirenments specific to Water Survival functions of
Avi ation Survival Training Centers. See section 4 for basic criteria.

On-site facilities for nmedical emergencies will be dependent upon
the proximty and accessibility of local nmedical facilities. Likew se, on-
site facilities to accommpdat e physical training such as |ocker roons and
showers will be dependent on the proximty of such facilities in the
vicinity.

5.2 Facility Design. General planning criteria for water survival
training facilities can be found in P-80 under Category Codes 171 and 179 in
Chapter 2, Section 1. 1In addition to the "Total Team Pre-Design Process”

session project team as described in paragraph 1.5, include the Ofice of the
Assi stant Secretary of Defense (Health Affairs) Defense Medical Facilities
Ofice [ CASD(HA) DMFQ; the Bureau of Medicine Surgery (BUMED) Codes 02T and
43; Naval Healthcare Support Ofice (HSO MCLG Naval Air Warfare Center

Trai ning System Di vision (NAWC(TSD)); Naval Operations Medical Institute
(NOM ) Code 11 and NAVFAC Medical Facilities Design Ofice (M-DO Code 09MND.
Water survival training facilities may typically use |arge dynam c training
devi ces secured to pool decks. Assess the frequency of renoval of |arge
devices to determ ne whet her operable doors or knock-out panels are
appropriate for device retrieval. Mist pool environment, evaporation,

devi ce desi gn accommodati on, operation and mai ntenance support, training
techni ques, mnedi cal safety and future nodification to the equi pnent are prine
design considerations for water survival training facilities. Intensive
coordi nation is required between the architectural and mechani cal design to
control the effects of noisture.

Future growth is not likely, due to the limtations in throughput
based on capacities of the training devices.

Refer to Appendi x A for general arrangenent AUTOCAD drawi ng fil e of
avi ati on water survival pool trainer. Refer to Appendix B for photos of
typical aviation survival training devices |ocated in representative
facilities.

5.2.1 Site Planning. Wter survival facilities are typically conbi ned
wi th physiological training facilities as aviation survival training centers.
See paragraph 4.2.1 for basic site planning data. Mintenance and chemnica
delivery accessibility is a primary concern for water survival facilities.

5.2.2 Architectural. Place enphasis on sinple, straightforward
functional solutions to both interior and exterior design and detailing.
Careful interior planning and design are necessary to ensure the nost
effective | earning environment. Space planning should result in a

Furni t ur e/ Equi pnent Footprint with life safety considerations conplying with
NFPA 101.
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Massing for water survival training facilities is affected by the
hi gh bay spaces for pool training devices, such as the dunking machi ne and
hel o hoist. |If handl ed properly, excessive nunbers of roof |evels can be
avoi ded by grouping high bays. Provide adequate floor to structure
cl earances. High bay areas nust support excursion limts of equipnment. Set
hei ght of the high bay area on the highest excursion limt anticipated in
proposed training device(s) and on cl earances for lifting devices during
installation/renoval and operation. Seismc design may require limts on the
hei ght of structures and special design configurations. Follow guidelines
given in M L-HDBK-1001/ 1.

5.2.2.1 Adj acency. Pl ace high bay areas of the sane or nearly equal height
adj acent to each other and conbine into one level for sinplification of
roofing and structural systens and resultant cost savings.

5.2.2.2 Circulation. Direct energency access by nedical personnel is
required in critical training areas. Separate trainee circulation patterns
frominstructors where possible. Wter survival training facilities
typically support wet and dry trai nee pedestrian traffic. Circulation within
the | ocker/dressing area should not require passage through the showers to
enter the pool and circulation to the toilet area fromthe pool should be
direct, w thout passing through the | ocker/dressing/shower area. Identify
excursion limts of all training equi pnent near circulation paths to

el i mi nate dangers to personnel

5.2.2.3 Functional Priorities. The nost inportant sections of the facility
are those that are directly required to performthe training mssion. O her
portions of the facility are secondary. Space groupings in order of

i mportance are:

a) Training roons (e.g. classroons, pool room etc.) required to
performthe training.

b) Direct support spaces, such as storage roons for classroom
mat eri al s, pool equi pnment rooms, instructors' offices, etc., wthout which
the training woul d be degraded or inpossible to perform

c) Indirect support spaces, such as |ounges and adm nistrative
of fices, wi thout which training can be acconplished, but at a cost in the
efficiency of the training organization

5.2.2.4 Spaces and Characteristics. Wter survival facilities are
typically combined with physiological training facilities as aviation
survival training centers. Refer to Section 4 for core building spaces data.

Chemical Storage. Area should be separate and shoul d have a
mnimm 7 feet clear ceiling height. In absence of other criteria, provide a
m ni mum of 5 square feet for the first 10,000 gall ons of pool water plus one
addi ti onal square foot for each additional 3000 gallons or portion thereof up
to a total area of 100 square feet. Make provision for dry storage of al
pool chem cals in waterproof containers or above the floor on shel ves,
pallets or dollies. Plan area so that chem cals which can react w th other
pool chemicals are stored separately arranged to permt easy cl eanup of
spills.
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Corridors. Six feet wide corridors are recommended fromentry to
| ocker roomand from |l ocker roomto pool area to accommopdat e student class
gr oupi ngs.

Di vers' Locker and Equi prent. Space is required for safety divers
assigned to ASTC s.

Equi prent Drying and Storage. A drying environnent is required
separate fromthe noisture | aden pool environnent. Storage and drying area
nmust have hi gh capacity HVAC systens to provide heat, humidity renoval, and
air volume to dry flight suits, survival vests, flight helnmets, and boots
which are stored here for daily use by students. Design area to accommodate
storage and drying racks with I ong pegs for itens such as boots and hel nets.
The area nust be | arge enough to allow good air circulation around all stored
items. One or two commercial washers are used here to process flight suits
whi ch are worn by students into the pool. Washing the suits in non-poo
water i s necessary to renove pool chenicals and prolong their usable |ives.
Provisions for drying 40 sets of clothes in 12 hours are desirable.

Equi pnrent Repair. This space is used for repair of equi pnent used
in the drying and storage area described above plus parachute drag materi al
and ot her pieces of cloth-type training equipnment. Commercial sew ng
machi nes and other tools are used here by aircrew survival equi pnmentnen (PR)
i n mai ntenance and repair for the devices.

Janitor's Closet. Specify gal vanized or other corrosion resistant
shel vi ng.

Lobby. Bulletin boards and directories in | obbies exposed to
nmoi sture migration fromthe pool area must have noisture seals and non-
corrosi ve construction.

Locker Room Provide one full height open wire type | ocker, 2'-0"
wi de, and clothes hook for each mlitary staff person and garnent changi ng
area with wall nounted nunber 8 finish stainless steel mirror. Provide
permanent built-in curb nmounted | ockers except where future flexibility is
required. Mnimze blind spots and/or visual obstructions except as required
for privacy.

Men Students' Locker Room Use built-in |ockers on curbs for ease
of mai ntenance unless future flexibility is expected. Provide adequate
| ockers and cl othes hooks for trainee occupancy | oad and adequat e gar nment
changing area with wall mounted nunber 8 finish stainless steel mirror
M nimze blind spots and/or visual obstructions except as required for
privacy.

Men Students' Showers. Private shower stalls should be used.
Separate shower room from adjacent area with a threshold. Provide towel
hooks in the drying area and soap di spensers and toiletry shelf in each
stall.

Men Students' Toilet. Specify ceiling hung partitions for easier
cl eaning and drainage to elimnate rusting of floor nmounts. Provide solid
plastic partition finish for better hygiene and graffiti resistance. Provide
shel f for temporary stowage of hand carried itenms such as hats and books.
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Pool Mai nt enance.

Pool Equipnent. |If located at a subterrain elevation, provide a
stair for maintenance and a well fromthe service |oading platformfor
renoval of |arge equipnent.

Pool Storage. Locate adjacent to the pool deck with direct access
to the deck and to the service ranmps or |oading platforns.

Pool / Trai ning. Provide a high bay clearspan area with
acconmodati on of training device excursion limts. The recomended deck to
ceiling clear height is 24'-0". Note that since nmoisture |laden air wll
collect in the highest points of the space, corrosion resistant materials
shoul d be specified and air circul ati on should be coordinated with the
mechani cal engi neer.

a) Pool Deck. Mninmmdeck width is 12 feet (3600 mm except
where the configuration and mounting and projecting el enents of training
devices are determ nate. Locate a water fountain within 50 feet of the poo
basin. Design for positive drainage and easy cl eaning by hosing. Surface
wat er must drain off quickly, especially in the area where instructors and
students congregate. Locate drains between 5 feet (1500 mm) and 8 feet (2400
mm) fromthe pool edge to serve a maxi mum of 250 square feet (23.2 square
meters). In high density areas, such as | ocker/shower room passage area and
i nstructional grouping areas, drains should serve a maxi mum of 150 square
feet (13.9 square neters). The entire deck area should slope to the nearest
drain. The deck itself should slope away fromthe pool a mninumof 0.125
inch per foot (1 mmper 100 nm) and preferably 0.25 inch per foot (2 mm per
100 m) in high density areas. See also the Reconmended Fi ni shes table and
si gnage par agr aph.

b) Pool Basin. Use poured-in-place concrete, a conbination of
pour ed-i n-pl ace concrete and netal side walls, or pneumatically applied
concrete. The top of the pool wall nust be uniformy |level and designed with
bul I - nosed coping or sone other type handhol d around the pool perineter.

Side and end walls should be vertical. Six inch rounded corners are required
at wall junctions and wall and floor junctions. See also the Recommended
Fi ni shes table. A 14'-0" deep pool depth is reconmended.

c) The 9D5 Dunker trainer is shown on facility plate 171.20. If
possi bl e, the pool |ayout should have a dogl eg arrangenent to accommodate the
905 Dunker

Wnen Students' Locker Room Use built-in |ockers on curbs for
ease of maintenance unless future flexibility is expected. Provide adequate
| ockers and cl othes hooks for trainee occupancy | oad and adequat e gar nment
changing area with wall mounted nunber 8 finish stainless steel mrror
M nim ze blind spots and/or visual obstructions except as required for
privacy.

Wren Students' Showers. Provide towel hooks in the drying area
and soap dispensers and toiletry shelf in each stall. Private shower stalls
shoul d be used. Separate shower room from adj acent area with a threshol d.

Wren Students' Toilet. Specify ceiling hung partitions for easier
cl eaning and drainage to elimnate rusting of floor nmounts. Provide solid
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plastic partition finish for better hygiene and graffiti resistance. Provide
shel f for temporary stowage of hand carried itenms such as hats and books.

5.2.2.5 Interior Design. NAVFAC DM 14.01 provides interior design

gui dance. Fully integrate interior design with the work of other design and
engi neering disciplines at all stages of the facility design process. Provide
only those finish systens which have a proven track record of use and
testing. Materials and finishes selection criteria should bal ance all
factors related to installation and usage: initial and life cycle costs,

aest hetics, acoustics, confort, durability, safety and ease of maintenance,
nmol d and mi | dew resi stance, and cl eaning procedures. Corridors, for exanple,
must be designed for wet and dry trainee traffic. Since the relative

hum dity of pool enclosures is quite high, materials used nmust w thstand
undesirable effects. Refer to appropriate tables for suggested interior
finishes. Water survival facilities are typically conbined with
physi ol ogical training facilities as aviation survival training centers.
Refer to paragraph 4.2.2.5 for basic data.

a) Floors. Consider safety and skid resistance, noise inpact,
traffic bearing requirenments, and the effect of noisture and chemi cal s that
flooring will be subjected to. Water survival training facilities are
subject to wet pedestrian traffic. Slope floors to drain at the poo
equi prent room pool deck, toilets, |ockers, and shower roons. Pool deck
shoul d sl oped at a grade of 1/4 inch to 1/2 inch per foot to a deck drain or
sheet drain to deck edge. Avoid unfinished concrete in noisture prone areas
due to the growt h encouragenent of fungus and attracti on of other undesirable
materials. |If concrete floors are utilized because of budgetary or other
justifiable reasons, they should not be trowel ed smooth (float finish) as
this finish produces a slippery surface. Enbossed and tinted concrete nmay be
considered in dry areas as well as coated concrete where appropriate.

Consi der al so trowel ed seam ess slip-resistant floor coverings which can

i ntroduce color to the interior design package. Specify a coefficient of
friction no less than .7 per ASTM Cl1028 for ceranmic tile floors. Provide
easily maintained floors. Carpeting may be used in accordance with Table
2.1, Recommended Fi ni shes, M L-HDBK-1001/1, and M L- HDBK-1008C.

b) Ceilings. Metal slat ceiling systens with open joints are
prohi bited, since they do not allow heat to collect at heat detectors.
Fi ni shed dropped ceiling in the pool area is discouraged. Use mldew and
corrosion resistant finishes such as hot-di pped gal vani zi ng, epoxy, or
uret hane. Choose color to enhance interior |ighting.

c) Pool/Training area walls. Any factor which reduces the pool's
ef fecti veness due to color alteration should not be permtted. Use chromatic
finishing materials which do not alter the natural Iight blue color of a well
mai nt ai ned pool and |ikew se create the clear, warm at nosphere of a
natatorium Sel ect colors which conplinent the natural water col or and
comply with established principles concerning the reaction of colors to
water. The nost favorable colors are the cool (not cold) blues, blue-greens
(sea), and turquoise. Avoid colors that inhibit natural water color such as
strong yel l ows, gray/greens, yellow green (pea), beiges/tans, and strong
colors such as red, red blues, and oranges. Choose matte fini shes where
reflections are undesirable.
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Table 5.1
RECOMVENDED FI NI SHES - WATER SURVI VAL TRAI NI NG FACI LI TI ES

ROOM WALLS FLOOR BASE CEl LI NG REMARKS
EQUI PMENT DRY/ STOR PTD CNC/ SLR NONE PTD 1,8
EQU PMENT REPAIR  PTD VCT RUBBER  EXP&P

FLAMMABLE STORAGE PTD CNC/ SLR NONE EXP&P

LAUNDRY PTD VCT RUBBER  EXP&P 1

MEN STUDENT LCKRS PTD cT CT(cove) EXP&P 1,4
MEN STUDENT SHWRS  CT cT CT(cove) PTD 1,4,6
MEN STUDENT TOL  CT cT CT(cove) PTD 1
POOL BASI N cT cT CT(cove) NA 2
POOL MAI NTENANCE ~ PTD CNC/ SLR NONE EXP&P 1
POOL EQUI PVENT PTD CNC/ SLR NONE EXP&P 1
POOL STORAGE PTD CNC/ SLR NONE EXP&P 1
POOL/ TRAI NI NG CT(wsct) CT CT(cove) PERFMIL 1,3,7
WOMEN STU LOCKERS ~ PTD cT CT(cove) EXP&P 1,4,5
WOMEN STU SHOWERS  CT cT CT(cove) PTD 1,4,6
WOMEN STU TOLET  CT cT CT(cove) PTD 1,4

Note: See G ossary for finish material abbreviations.

Remar ks:

1. Provi de sem -gl oss or epoxy paint with good cleanability and

m | dewci de. Consult manufacturer on mldew additives on countereffects such
as brittleness and ot her averse effects on longetivity. Paints containing
Phenyl Mercuric Acetate are prohibited.

2. Thin set epoxy terrazzo is also an excellent finish and nmarbl ei zed

pl aster and epoxy coatings can be considered. Were budget and cost are
constrai ned, consider a basic epoxy finish with tile used for accent, poo
mar ki ngs, edge of deck (curb), and a m ninum 6" glazed frost proof tile or
other easily cleanable surface at the normal water line. Pool plaster or
coating finishes are generally medi um cost and have a service life of 4 to 6
years. The advantage of tile or terrazzo is durability and | ower maintenance
expenditures resulting in |less training dow tinmne.

3. See ceilings and wal | s paragraphs for other acceptable materials.

4. Speci fy ungl azed 1"x1" tile floor with m ninum sl ope of 0.25 inch per
foot (2 mm per 100m) toward drains. Provide threshold between shower area
and ot her areas.

5. Vall tiles should be 6"x6" glazed and floor should be 1"x1" ungl azed
nosai c. Wi nscot should be 7' high m nimum

6. Dryi ng benches and standi ng areas should be |ocated only on ceramc
tile surfaces.

7. Gid systemnust be corrosive resistant with respect to high humdity.
8. Speci al consideration is required for high humdity and dripping water

on walls, floors, and ceilings.
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d) Pool basin. Mtte white affords the best visibility and
strongest safety factor for the pool basin Iining. Light blue will enhance
wat er col or and hel p canoufl age bl em shes caused by water inpurities but it
will lessen the clarity of underwater markings. Underwater markings should
be a dark blue (cobalt) or black

e) Pool deck. Avoid heavy or dark color tones for the field. A
dark bl ue accent band at the gutter creates both a safety line and al so adds
a touch of natural color to the water.

5.2.2.6 Signs and Markings. Water survival facilities are typically

conbi ned wi th physiological training facilities as aviation survival training
centers. See paragraph 4.2.2.6 for basic data. Safety reinforcenment is a
primary purpose for signs in a water survival facility.

a) Al variations in pool depth of one foot (300 mMM should be
mar ked on the pool deck. Markings may al so be |ocated on the adjacent walls.

b) Pool Deck. Bulletin boards are especially inmportant in
training facilities to control clutter and readily accomobdate changi ng
i nformati on throughout the building. Provide tack board surfaces or simlar
surfaces for unantici pated nessages, signs, posters, announcenents, etc. at
the high traffic area of the pool deck

c) Pool Rules. Consult the pool user for listing of rules and
show sign in design drawings. |Include sanitary, safety, and energency
i nformation.

d) Operational Instructions. Instructions, including the valve
schedul e, nmust be encased in a waterproof covering and pernmanently posted on
t he equi pnent room wal I .

5.2.2.7 W ndows and Natural Lighting. Consider windows, nonitors, and
clerestories for internal diffused natural light. Skylights are not
permtted. Natural light is highly desirable. Light nonitors, light wells,
and clerestory units should be used to provide a majority of |ight required
for daytine use. |In the pool area, |locate fenestration to avoid reflected
glare fromthe water surface, which can prevent instructors from seeing the
pool bottonm therefore, do not |ocate glazed areas on the wall directly
opposite instructor stations. Specify corrosive resistant frames such as

al um num and use hardware such as brass, bronze, or stainless steel within

t he pool enclosure. Seal wi ndow franmes to prevent noisture mgration
Natural |ight should be concentrated on the ceiling or wall areas toward the
sides and behind the instructor stations. Since glazed areas attract
condensation within the pool enclosure, use doubl e-glazing or gutters to
col l ect condensation. Consider, as an option, a 1/2" thick heat treated

gl ass underwat er observation w ndow.

Use of interior view wi ndows should be restricted due to the
condensati on probl ens.

5.2.2.8 Doors and Hardware. Locate a grade-level, 6 feet (1800 mm) wi de
doorway for maintenance entrance to the pool in addition to any renovable
panels or 14'-0" high roll-up steel door for training device installation and
renoval . Specify tenpered gl ass and corrosive resistant door frane and

har dware such as brass, bronze, or stainless steel for use within the poo
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encl osure. Steel should be avoided unless it is galvanized and coated with
hi gh- per f or mance epoxy paint. Doors separating the pool enclosure fromthe
rest of the building nmust be weatherstripped to effectively retard the fl ow
of vapor. Seal door frames to prevent noisture mgration

5.2.2.9 Thermal Insul ati on and Vapor Retarders. Locate vapor retarders
with care in view of the thermal differentials associated with extrenely
hum d interior environments. Vapor retardants nmust have a permrate of 0.10
or less. Locate vapor retarder wall and ceiling systens to prevent damage to
structural and insulating elenents and to seal the pool enclosure from

adj acent spaces in the facility. Seal all penetrations or junctures with
other materials where vapor retardation is jeapordi zed. Coordinate the vapor
retardant wall systemw th nmechanical and electrical itenms such as

swi t chgear, piping, and ductwork. 1ndoor pools require significant room
ventilation to control indoor hum dity caused by the | arge anount of
evaporation. The nost effective nethod of controlling evaporation is to
cover the pool when not in use. See Figure 4.

5.2.2.10 Handi capped Design. Provide barrier-free access to civilian work
spaces and ot her spaces intended for public access. Design facilities to

| ocat e handi capped access spaces on first floor only, unless the size of the
facility's administrative and other accessible areas requires a second fl oor
Areas hazardous to handi capped persons need not be accessible. Conply with
the nore stringent application of current criteria in either the Uniform
Federal Accessibility Standards (UFAS) or the Americans with Disabilities Act
Accessi bility Quidelines (ADAAG .

5.2.2.11 Stairs, Ladders, and Rails. Avoid checkered plate treads where wet
traffic occurs. Conponents must resist corrosion from excessive noisture.
Provi de Type 304 stainless steel with 18-8 stainless steel hardware for poo
access |l adders and railings. Ladder clearance fromface of pool wall should
be between 3 and 6 inches.

5.2.2.12 Elevators. Evaluate probable air noisture content in the el evator
envi ronnent and specify NEMA Type 4x conponents where practical

5.2.2.13 Walls. Exterior masonry walls should be double wythe construction
and the exterior surface of the inside wthe should be sealed with
danmpproofing. Vapor mgration cal cul ati ons nmust be used to determ ne proper
pl acenent of insulation and to control efflorescence on exterior brick

Wl I s throughout the interior of the building must be masonry due
to the mgration of nmoisture. Plaster and GAB are not acceptable for any
| ocations. Acceptable materials for the pool area include structural-glazed
or ceramic tile or glazed CMJ, CMJ with block filler and epoxy or urethane
coatings, all of which should be integrated with acoustical control elenents.
The first 10 feet (3000 nm) of wall height should w thstand general abuse and
enhance sanitation with consideration of rounded corners and appropriate
surface treatnent.

5.2.2.14 Acoustical Control. Conply with DM 1.03, Architectural Acoustics.
Hard surfaces in pool training areas contribute to an extrenely noisy

envi ronnent which is not conducive to a teaching function. Design to control
reverberation and echoes in the pool enclosure to ensure adequate speech
intelligibility for instructional use and safety.
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a) Reverberation control. For nost pool enclosures, the md-
frequency reverberation time should be less than or equal to 1.8 seconds.

b) Selection of Acoustical Mterials. Account for the effects of
hum dity. Wall materials such as sound absorbi ng masonry units, perforated
structural clay tiles, and noisture-resistant fiber panels and ceiling
materials such as perforated nmetal roof deck with fiberglass filled
corrugations and noi sture-resistant, cement-fiber units are appropriate.

Avoi d suspended or applied acoustical tile ceilings which can
i ntroduce problens due to condensation and corrosion

5.2.3 Landscape Architecture. The framework for planning and design of
all landscape architectural elements is found in the activity Master Plan and
nmore specifically in the Base Exterior Architecture Plan (BEAP). GCenera

gui dance for all design elenents can be found in NAVFAC P-960. Landscape
desi gn nust enhance positive image for the facility and shoul d direct
pedestrians to a primary entry. Design for m ninmal maintenance. Provide

| andscape fabric for weed prevention. Select hardy speci nen species

i ndi genous to the area. Locate hose bi bbs convenient for additiona
irrigation.

5.2. 4 Cvil. Distribution piping (utilities, refrigerant, condenser
water, etc.) should enter the building only through nechani cal spaces.

5.2.4.1 Roads, Parking, and Wal kways. These are three of the nost |and
consum ng uses on a site. Negative visual inpact can be mnimzed by
locating facilities conveniently to each other, encouragi ng pedestrian use
and ot her non-vehi cul ar nodes of access.

Vehi cul ar or pedestrian paving should be in character with a safe,
functional and visually pleasing | andscape. The sharing of parking and road
requirenents will mnimze total inpact. Small parking lots are usually
preferable to large lots, since they allow for conformng to the natura
t opography and other site features and are visually |less obtrusive. Provide
appropriate paved area with | oad capacity and adequate maneuvering space for
occasional fire truck access and parking area where facilities are used to
train local activity fire departnent personnel. Provide ranps at curbs al ong
routes leading to storeroons to facilitate wheel ed access. Accomodate
trai ning device transportation into and out of the building through adequate
turning radii and appropriate loading facilities. Provide vehicle protective
barriers for light standards and fire apparatus. Designate special parking
spaces for emergency nedical service vehicles, pilot trainees and device
contractor as required by the user.

Pedestrian access to training facilities is normally restricted to
a single entrance point, due to security criteria. Determne if egress is
perm ssi bl e through secondary exterior doors and, if so, accomobdate with
wal kways. OPNAVI NST 5530. 14B prohi bits parking of privately owned vehicles
within 15 feet of any building. Include concrete surface spaces for bicycle
racks and notorcycles. Stormdrainage and other grates nust be oriented with
paral l el slots perpendicular to the paths of bicycles.
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5.2.4.2 Handi capped Access. Provide curb ranps, access aisles, and
handi capped parki ng spaces near accessi ble entrances.

5.2.5 Structural . Desi gn concrete work in accordance with Portl and
Cenment Association (PCA) and Anerican Concrete Institute (ACI) design
manual s. Special considerations are required for training equipnent |oads at
pool side. Training equipnment incorporating notion systens will inpose static
and dynam c forces upon the facility structure.

Consi der the effects of hydrostatic pressure on the pool basin both
in design and for the construction process. Use well points for high water
tabl e installations.

5.2.5.1 Fl oor s. Desi gn fl oor slabs along the travel path of any equi prent
to withstand the heavi est wheel |oads anticipated during the installation, in
conpliance with criteria in M L-HDBK-1002/ 2.

a) Pool/Training. Consider pressure relief valves in the pool
basin during construction for tenporary relief of hydrostatic pressure. Sea
of f valves after construction conpletion. Indicate any floor joint
| ocations. Consider casting walls in one lift to elimnate horizonta
construction joints. Ensure that any water stops are aligned and not crushed
or stepped on during construction. Were expansion joints are used, extend
themin a straight |ine across the floor and up the walls.

b) Pool Equi prent and Mechani cal Roonms. |Isolate the floor slabs
fromthe remainder of the facility.

5.2.6 Heating, Ventilating and Air Conditioning. Conply with M L-HDBK-
1003/3 and refer to M L-HDBK-1008C for coordination with fire protection
systens. Distribution piping for utilities should enter the building only

t hrough t he mechani cal roons.

5.2.6.1 Desi gn Conditions. For spaces not listed bel ow, design conditions
shoul d be in accordance with mlitary criteria.

a) Pool/Training. The pool enclosure’s wi nter indoor design
tenperature should be a m ni mum of 2 degrees F higher than the pool water
design tenperature to mnimze the evaporation rate. The indoor relative
hum dity design condition should be 60% (maxi munj.

b) Chem cal Storage. Obtain and foll ow the environnenta
conditions required for the safe storage of chemicals.

5.2.6.2 Ventilation. Conply with the latest edition of ASHRAE Standard 62.

a) Pool/Training. Adequate ventilation is essential for the
control of tenmperature and humdity in the pool enclosure. Provide a
negative pressure in the pool enclosure to mnimze chlorine odor and prevent
nmoi sture migration to other spaces in the buil ding.

b) Pool Equi prent Roons/ Mechani cal Roons. Investigate any special
ventilation rates required for occupational safety. |If none exist, provide
10 air changes per hour or an exhaust rate to limt the tenperature rise to
10 degrees F above the summer design dry bul b, whichever is greater
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c) Chenmical Storage. Ventilation rates are dependent on the type
and quantity of chemicals stored. Provide dilution ventilation for health
and for reduci ng vapors below the |lower explosive limt. See the |atest
edition of the Industrial Ventilation manual by the Anerican Conference of
Governnmental I ndustrial Hygienists for cal cul ation procedures. Ventilation
outlets fromthe Chenical Storage room should be renote from areas used by
personnel, w ndows, and any ventilation inlets. Unless continuous
ventilation is required for the particular chemcals stored, forced
ventil ation equi prent should be wired into the light switch

5.2.6.3 Air Distribution System

a) Mnimum Air Requirenments. Pool/Training spaces w thout
spectator areas should have a minimumof 4 to 6 air changes per hour
Pool / Trai ni ng spaces with spectator areas should have a mininumof 6 to 8 air
changes per hour. See the ASHRAE Applicati ons Handbook for further guidance.

b) Airflow Path. Air distribution system should be designed to
mnimze air notion or drafts in the pool area. Wen spectator areas are
i ncl uded, those areas should have separate supply air. Do not return or
exhaust air fromthe pool through spectator areas. Upward perineter air
di stribution al ong pool w ndows/walls mnimzes downdraft and condensati on
bui | dup. Return and exhaust outlets should be fromthe highest practica
point, due to the water vapor’s tendency to rise.

c) Materials. Ducts and air devices |located in pool areas and
chemi cal storage roons should be of corrosion-resistant materials. Al um num
and gal vani zed steel with a high-performance epoxy paint are effective
products in the pool area’ s highly corrosive environnent.

5.2.6.4 Zoni ng. The pool enclosure should be on separate HVAC systens from
the systens provided for other areas due to the pool’s dissimlar
envi ronnental conditions and potentially different operating schedul e.

5.2.6.5 Specialties. Al conponents of HVAC systens exposed to the hunid
corrosive air of the pool or corrosive chemni cal s/vapors should be corrosion-
resistant.

a) Pool/Training. Provide nechanical dehum difiers with energy
recycling features to control humdity. Evaluate the economes in providing
dehum difier controls and features which will allow the energy recovered to
be used to heat pool water, in addition to reheating pool air. It is likely
t hat suppl enental heat, in addition to the heat recovered during the
dehum dification process, will be required to maintain pool water tenperature
and pool enclosure air tenperature under wi nter design conditions. Al so,
eval uate the nmerits of providing renpte condensers with the dehunidifiers to
all ow the equi pnment to function as an air conditioner during warmhumd
nont hs.

b) Equi prent Drying and Storage. Provide dehum dification
capabilities integral with HVAC system serving the drying area or as a
separate system

5.2.6.6 HVAC Control s
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a) Pool/Training. Dehumdifiers should be controlled to nmaintain
relative humdity of the pool enclosure air between 50% and 60% Relative
hum dities | ower than 50% are undesirabl e because of the evaporative cooling
ef fect on students com ng out of the pool and because of the increased poo
evaporation rate. Relative humdities above 60% enhance the chances for
architectural and structural damage due to condensati on and corrosion
problenms. Relative humdity levels in excess of 60% al so create noisture
| evel s conducive to the growmh of nold and m | dew.

b) Equi pment Drying and Storage. Control humidity to facilitate
gear/ equi pent dryi ng.

5.2.6.7 Noi se. High noise levels in the pool area prevent adequate
instruction. Conmply with Arny TM-805-4 where spaces and/or sensitive
equi prent cannot tol erate noi se and/or vibration

5.2.7 Pl unmbi ng

5.2.7.1 Pool Water Treatnent, Recirculation, and Filtration. Each
i ndi vi dual pool should have its own water treatnment and filtration system
which is operational at all times during recircul ation operation

a) Water Supply (Pool Fill and Water Makeup). Direct connection
bet ween the water supply and the pool is prohibited. The water supply |ine
shoul d supply the surge or bal ance tank, termnating at |east 6 inches above
the water level. Automatic pool water makeup shoul d be provided by
mai ntai ning the water level in the tank at the sane el evation as the poo
flow line. A backflow preventer should be provided in the tank’s supply
wat er |ine.

b) Overflow. A surge tank should be provided to accommopdat e
overflow resulting fromwater displacenent during periods of heavy poo
popul ati on. The tank nust be designed to handl e the conbi ned surge capacity
of pool occupants and their equi pnent, plus 5% Miin drains and overfl ow
fromthe perinmeter overflow systemshould return to the bal ance or surge
tank. No pool deck water should return to the recirculation system Poo
deck drai nage shoul d be discharged to an approved waste system

c) Recirculation. A recirculation systemshould be provided
conmplete with recircul ation punps, filters, disinfecting and ot her water
condi tioning equi prent. The capacity of the recircul ati on system shoul d
produce a conplete turnover of the entire pool’s volunme in six hours. See
the Facility Plate entitled Typical Piping D agram

1) Punp. Recirculation punp should be of corrosion-resistant
materials. Provide a corrosion-resistant hair and lint strainer at the inlet
of the circul ating punp.

2) Piping. The recircul ati on system shoul d be designed for a
maxi mum vel ocity of 6 feet per second in mains and branches.

3) Valves. Recirculation valves should be | abel ed for nornal

and backwash positions. Valves should be butterfly or ball type for two
position operation. A balancing valve should be installed in punp discharge
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lines. Valves |ocated under concrete slabs should be set in a pit having a
| east di mension of five pipe diameters with a mnimumof at |east 10 inches
and fitted with a cover.

4) Recirculation Pattern. The normal recirculation pattern
shoul d be 50% fl ow t hrough the overfl ow or skimm ng system and 50% t hr ough
the main drains. The recirculation system nust be designed with adequate
capacity such that 100% of the recirculation flow can pass through the
overfl ow or skinm ng systens and 100% t hrough the main drains. Pool water
inlets should be located to produce uniformcircul ation of water through the
entire pool. Inlets should be capable of providing 100% shutoff for testing
of the piping systemafter the pool construction is conplete. Provide one
inlet per 15 feet of pool perinmeter. Flow through each inlet should be
adjustable. See Drains and Overfl ow Ski mm ng Devices for information on poo
wat er outlets.

5) COverfl ow Ski nm ng Devices. Total flow rate capacity of
overfl ow ski nm ng devi ces nmust be at |east 100% of the required filter flow
for the recirculation system Perineter overflow gutters are preferred.

6) Drains. Two outlet drains should be provided at the
deepest section of the pool. The spacing between the drains should be a
m ni mum of 6 feet. Each drain should be | arge enough to enpty the pool
conpletely in a maxi nrumof 4 hours. Each drain’s grate area must be such
that the maxi mum velocity of water passing through the grate not exceed 1.5
feet per second, even when flow is through only one drain. The openings in
the grating should be no | arger than one-half of an inch wi de.

d) Filtration. Filtration is required for the renoval of
suspended particles and clarifying pool water.

1) Filter Type. Hi gh rate pressure sand filters with a flow
rate of 15 gpm per square foot of sand bed area are preferred. Di atonmaceous
earth filters require special disposal of waste generated during backwashi ng
as well as respiratory protection. Wile cheaper froman initial cost
standpoint, cartridge type filters are |abor intensive.

2) Accessories. A pressure gauge should be provided on the
inlet and outlet lines of each filter. A rate-of-flow indicator should be
provided on the outlet line of the filter system Air-relief devices should
be provided at the highest point of each filter tank. An access nanhol e
shoul d be provided near the top of each filter tank

3) Backwashi ng. Backwashing of sand filters should be
automatically controlled. Automation will ensure conplete cleaning in
multiple sand filter configurations and elimnate disruptions to training
schedul es. Backwash water should discharge to waste. A sight glass should
be provided for viewing the clarity of backwash water.

e) Pool Water Heating. Sw nming pools are normally designed for a
wat er tenperature between 75 degrees F and 82 degrees Fahrenheit, with 80
degrees Fahrenheit being nost desirable. Wter survival training may
necessitate higher or |lower tenperatures. Investigate all training
techni ques and procedures to ensure the pool’s heating equipnment is
appropriately sized and controlled for intended use. Calcul ations nust
address the desired heat pickup time. A pressure relief valve should be
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installed on the discharge of the water heater when a valve is installed
bet ween heati ng equi pnrent and the pool

f) Chemcal Treatnent. Automatic chenical treatnment should be
provided to mai ntain water standards and disinfection. The point of
application should be in the recirculation |line, downstreamof the filter
punp, heater, and other accessori es.

1) Ph bal ance should be nonitored and controll ed
automatically. The Ph |l evel of the pool should be maintained between 7.4 and
7.6. Oxidation suffers above Ph 7.6 and corrosion and irritation increase
bel ow Ph 7. 4.

2) Chlorine. Sodium hypochlorite and cal ci um hypochlorite are
two products commonly used for maintaining desired chlorine levels. Gas
chlorination is not permtted. Chlorine residual should be nonitored and
controll ed automatically. Adjustable chlorinating equi pnent should be
provided with a capacity to maintain 0.6 to 5 ppmof free residual chlorine
in the pool. Pools used for water survival training will normally be
mai ntained with free residual chlorine I evels between 1.0 and 3.0 ppm
Chl ori nati on equi prent shoul d have the manual capability of raising the
chlorine level for super-chlorination. Super-chlorination is periodically
required to destroy chloram nes. Elimnation of chloram nes allows the
chemi cal treatnment systemto maintain disinfection and oxidation while al so
mnimzing irritants and chl ori ne odor.

3) Total Alkalinity. Chemcal treatnment should provide for
manual feed of chemicals to control total alkalinity. Total alkalinity wll
normal ly be maintained in the 80 to 150 ppmrange. Miriatic acid is used to
lower total alkalinity. Sodium bicarbonate is used to raise tota
al kalinity.

4) Cal ci um Hardness. Chemical treatnent should provide a
nmeans for manual feed of chemicals to control cal cium hardness. Calcium
chloride is used to raise cal cium hardness. Lowering cal cium hardness is
acconpl i shed through dilution with nmake-up water.

5.2.7.2 Vacuum System A water-operated, vacuum cl eani ng system shoul d be
provi ded for the pool, conplete with cleaning tools, hose connections, and

pi pi ng connected to the suction side of a vacuum cl eani ng punp. The vacuum
hose connecti ons shoul d be subnmerged and | ocated so that all pool surfaces
may be reached with the cleaning tools. The vacuum cl eaning system shoul d

di scharge fromthe punp to the approved waste system |In lieu of the vacuum
cl eani ng system descri bed above, automatic pool cleaners and portable vacuum
cl eaner systenms with approved filters should al so be consi dered.

5.2.7.3 Conpressed Air Systens. Conpressed air systens may be required for
di ving tanks. See NAVFAC Design Manual 3.05, Conpressed Air and Vacuum
Systens, for guidance in the design of conpressed air systens.

5.2.7.4 Specialties. The applicability of pool covers should be eval uated,
especially for pools with sporadic use. Pool covers reduce the evaporation
rate and, thus, reduce humidity |evels, make-up water, and pool water heating
requi renents. Covers should be renoved during breakpoint chlorination to
al l ow t he escape of gases produced during chem cal reactions associated with
br eakpoi nt chl ori nati on.
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5.2.8 Electrical. Typically, specific electrical requirenents for
training facilities and/or training device(s) are contained in the

manuf acturer's technical manual. Applicable M L-HDBK-1004 series provides
general gui dance on el ectrical engineering. Consult these in conjunction
with the current editions of NFPA 70 and ANSI C2.

a) Cassroons. Locate 120 volt convenience outlets for use of
portabl e audi ovi sual equi pnent. Provide conduit stub-outs with pull wire in
ceiling space for future ceiling nounted audi ovi sual aids, such as projection
systens. Locate renote control and mcrophone outlets off-center on front
wal I, convenient to the podium Provide two-way communications from
classroons to administrative area or security desk, if required by the user

b) Corridors. A shock hazard exists from conveni ence outlets in
areas where floor buffers are used. Provide |ocking type outlets and netal
devi ce covers nounted hi gh above spl ash zones.

c) Visitor Control. Consider an intercomwhich includes capacity
to receive calls fromroons where nmedi cal energencies are likely to occur

d) Maintenance Repair Shop. Provide G-CI 220 volt service. See
col l ateral equipnent |ist.

e) Pool/training. Consider a mcrophone outlet at the view w ndow
and underwater speakers for instructors to comunicate with students. Locate
an switch convenient to the pool deck to sound an alarmin the adm nistration
area for enmergencies. Gound all exposed netal used for |adders, handrails
and ot her deck equi pnent in accordance with the National Electrical Code.

5.2.8.1 Tel econmuni cations. Provide a structured tel econmuni cati ons system
including interior and exterior conduits, cabling, pull wre,

t el econmuni cati ons backboards, and outlets. Provide a tel econmunications
outlet for each elevator in the facility. Refer to ML-HDBK-1012/3 for
interior tel econmuni cations cabling. Locate outlets as directed. Consi der

t el ephone and communi cation outlets in maintenance areas and dedicated |ines
at devices where networking is anticipated. Accommopdate any special user or
government contractor comuni cation requirenents which may require intercom
features integrated into the tel ephone system

5.2.8.2 Lighting. Provide fluorescent fixtures with battery packs and/ or
wal | packs for energency lighting, in lieu of a central system

a) Cassroons. Lighting controls (dinmers and/or selective |anp
and ballast switching) with discrete circuits for the front of the room
allow for effective visual use of television nonitors, projectors, view
graphs, etc. Use spectrum ranges appropriate for classroom settings.
Enmergency lighting is required as a safety precaution for operation of
equi prent during power failures.

b) Hi gh Bay. In high bay areas, include provisions for
mai nt enance access to fixtures for repair and re-|anping, especially over the
pool area. Consider wall nmounted lighting located at a level that allows
servicing by nmeans of a 6 feet stepl adder
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c) Pool/training. Skylights and clerestories are inportant
consi derations regarding natural illum nation.

VWhere underwater lighting is required, fixtures and | anps shoul d be
selected to provide 100 | anp | unmens per square foot (0.9 square neter) of
water surface. The lights should be |ocated 2 feet (600 nmm) bel ow the water,
measured to the centerline. Fixtures should be set at an angle of 15 degrees
downward to reduce surface glare. Fixtures should be installed with
sufficient cable to permt repair or re-lanping on the deck of the pool

Fi xtures used for pool surface |ighting should be | ocated as
requi red for maintenance. Lighting fixtures should be directly accessible
fromthe pool deck or frompermanently installed catwalks to facilitate
cleaning and re-lamping. Long life lanps and fixtures designed for corrosion
resi stant finishes should be used. Fixtures should be netal -halide for good
color rendition. Use |lower wattage |lanps to allow dual lighting |evels
t hrough switching. Use photocells to turn off lighting when lighting |evels
exceed 30 foot-candles.

Refer to Illum nating Engi neeri ng Soci ety Handbook for illum nation
| evel recommendati ons.

5.2.8.3 Lightning Protection. Performa lightning protection risk
assessnment on all aviation training facility types, in conpliance with
Appendi x | of NFPA-780, to justify lightning protection when required by the
regi onal Engineering Field Division. Conply with applicable sections of

M L- HDBK- 1004/ 6.

5.2.8.4 Facility Low Voltage Power. Refer to applicable TFR or Technica
Manual and conply with M L-HDBK-1004/1 and M L- HDBK-1004/4. Cenerally
provi de 480Y/ 277 volt, three phase, four-wire service to the facility al ong
with dry type transformers to step voltage down for 120, 208 and 240 volt
requi renents.

5.2.8.5 Intrusion Detection System (IDS). |1DS systens are not nornally
requi red; however, if needed they are procured and installed via contracts
adm ni stered by NCIS. Coordinate with NCIS for facility planning, design and
construction schedules. |IDS systens including conmercial power supply,
utility and control wiring systens are consi dered personal property. Provide
support systemin the construction contract, to include conduit w th pull

wi re and device boxes. |IDS for Marine Corps projects are separately funded
and nmanaged and do not require NCI'S coordination. Provide IDS support

requi renents and startup specification where required, in accordance with

M L- HDBK- 1012/ 1.

5.2.9 Fire Protection. Conply with M L-HDBK-1008C, UBC, and NFPA 99 and
NFPA 101. dassroomfacilities for Navy installations are considered

"busi ness” occupanci es per NFPA 101. Assenbly occupanci es, conference roons
and cl assroons with fixed seating and hypobaric chanbers require speci al
attention. Hypobaric oxygen storage requires a dedicated roomconform ng to
NFPA 55, Standard for the Storage, Use, and Handling of Conpressed and
Liquefied Gases in Portable Cylinders. Provide visual fire alarmsignals on
a case by case basis, where anbient noise in classroons can prevent hearing
audi bl e alarns. Requirenents for sprinkler systens, carbon dioxide

ext i ngui shing systens, fire alarmsystens and protection of electronic

equi prent installations, are determ ned by M L-HDBK-1008C. Hand held
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portabl e hal on extinguishers are permtted; however, automatic hal on

ext i ngui shing systens are not. Convey fire alarmsignals to the base fire
departnment via the base fire reporting system \Verify the type of system
with the station fire departnent.

5.2.10 Safety. The design of all mlitary facilities that serve as pl aces
of enpl oynent should conformto, or be consistent with, all applicable

st andards published under the OSHA of 1970. Note that Chapters 5 through 7
of this reference state that whenever construction criteria and OSHA
standards conflict, "the standard providing the greatest degree of safety
shoul d govern." Cbtain a System Safety Wrk Goup (SSW5, PHL and RAC hazard
rati ng established by the activity and found in the facility study. Typica
hazards incl ude equi pnrent guards and cl earances, carbon di oxi de di scharge and
hydraul i ¢ systens.

Movi ng and el ectrically energi zed parts and pressurized hydraulic
systens are primary concerns. |Include a safety eyewash/shower in accordance
with ANSI Z358.1 where hydraulic or other petroleum oil and |ubricant (PQL)
materials are used in the building. Provide drain and hood or curtain for
flow testing eyewash/ shower. Arrange for hydraulic punps to shut down
automatically if a leak or break occurs in the line at any point. Provide
energency shutoff switches for the hydraulic punps at the instructor's
station. Provide three feet safety cl earances around traini ng devices.

Paint floor around any rotating device yell ow and bl ack and indicate the type
of hazard, e.g., "Strike hazard-rotating device -stay clear."

Provi de |ifesaving equi pmrent and stowage racks as foll ows:

a) Alight strong pole not Iess than 12 feet long with a body
hook.

b) A mininum1/4" diameter throwi ng rope as |ong as one and one-
hal f tines the maxi mumw dth of the pool or 50 feet, whichever is less, to
whi ch has been firmy attached a U S. Coast Guard approved ring buoy.

Provide 2 units of the above for pools exceeding 3000 square feet.
(186 sg. m

5.3 Envi ronnental Requirenents. For applicable discharge criteria,
consult with the NAVFAC Criteria Ofice and the cogni zant EFD. Refer to

M L- HDBK- 1005/8. Design facilities to neet environnmental requirenents at
federal, state and local levels. Obtain a MSDS on every toxic or suspected
toxic product to be used at the facility and design in protective neasures
and ventilation methods. Conply with all applicable pollution abatenent
criteria.

166



M L- HDBK- 1027/ 4A

Table 5.2
WATER SURVI VAL FACI LI TI ES - HAZARDOUS MATERI ALS DATA
MATERI AL QUANTI TY HOW STORED? | CURBI NG? USED FOR:
ON HAND
BROM NE TABLETS 25-50# TI GHT NO, NOT A POOL WATER
BUCKETS CONTAI NER LIQUD PURI FYI NG
CALCI UM CHLORI DE 5-100# BAGS | COOL, DRY NO, NOT A RAI SE
AREA LIQUD HARDNESS
MJURI ATI C ACI D 50- BOXES ACl D- PROOF YES LONER WATER
W4 GALLON CONTAI NERS Ph AND
JUGS EA ALKALI NI TY
SODA ASH 300# CoaL, DRY NO, NOT A
AREA LIQUD
SODI UM Bl CARBONATE 5-100# BAGS | COOL, DRY NO, NOT A RAI SE WATER
AREA I N LIQUD Ph
TI GHT
CONTAI NER
Ceneral Note: Above data is typical for the nediumsized Water Survival

Facility with training pool

specific requirenents may vary.
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APPENDI X A
WATER SURVI VAL POOL TRAI NER

SEE CCB/CADD LIBRARY/NAVFAC CADD STANDARD DRAWINGS
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APPENDI X B

TYPI CAL AVI ATI ON SURVI VAL TRAI NI NG DEVI CES
Uni versal Ejection Seat Trainer 9E6......................... 174
Uni versal Ejection Seat Trainer 9E6......................... 175
Deconpression Chamber. . ....... ... .. 176
Deconpressi on Chanmber - Front Elevation..................... 177
Deconpression Chanmber - Side Elevation ..................... 178
Vacuum for Deconpression Chamber.............. ... .. ... ...... 179
Cockpit Dunker Trainer........ ... 180
Parachute Hanging Trainer Device........... ... ..., 181

Water Survival Pool Area Wth Training Devices and
Clothes Drying Storage Area. ... ...... ... 182
Hoi st Rescue Trainer, Water Survival Pool................... 183
Storage Area for Aviator Trainer Equipnment.................. 184

173



M L- HDBK- 1027/ 4A

PHOTO 1
Uni versal Ejection Seat Trainer 9E6
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PHOTO 2
Uni versal Ejection Seat Trainer 9E6
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PHOTO 3
Deconpr essi on Chanber
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PHOTO 4
Deconpr essi on Chanber - Front El evation
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PHOTO 5

Deconpr essi on Chanber - Side El evation
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PHOTO 6
Vacuum f or Deconpressi on Chanber
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PHOTO 7
Cockpit Dunker Trai ner
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PHOTO 8
Par achut e Hangi ng Trai ner Device
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PHOTO 9
Water Survival Pool Area Wth Training Devices
and Clothes Drying Storage Area
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PHOTO 10
Hoi st Rescue Trai ner, Water Survival Pool
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PHOTO 11
Storage Area for Aviator Trai ner Equi pnent
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NFPA 13 Standard for the Installation of Sprinkler Systens
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NFPA 70 Nati onal Electrical Code - 1990 Article 250 (G &
Articles 250 (n) & 280.

NFPA 72 National Fire Al arm Code

NFPA 780 Li ghtni ng Protection Code, Appendix I

NFPA 99 Health Care Facilities

NFPA 99B Hypobaric Facilities
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(Unl ess otherw se indicated, copies are available from National Fire
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GLOSSARY
Acoustical Ceiling Tile
Aircrew Systens Trainer
ATT. Aircraft Tactics Trainer
BEAP. Base Exterior Architecture Plan
CIG Conputer Image Generation
CNC.  Concrete
CPT. Carpet
Ceramc Tile

QL. Conventional Takeoff and Landi ng (sinul ator)

9

TSS. Contractor Total Training Systens Support which can include operator
and mai ntenance training by a private contractor

Device Area. This facility space is dedicated to the training device. It is
typically referred to as "high bay" area where donmes or high excursion
trai ni ng devices, such as those in training pools are used.

DNL. Day-N ght Average Sound Level

Excursion Limt. The envel ope of novenent for trainer devices

EXP. Exposed
EXP&P. Exposed and Pai nted
HDR. Hardener for Concrete

H gh Bay. Areas, which are usually device areas, requiring additiona
cei ling hei ght

"I" Level Maintenance. Internediate |evel maintenance is that |evel of
mai nt enance which is the responsibility of, and is perforned by, designated
mai nt enance activities for direct support of using organizations. |Its phases

normal Iy consist of calibration, repair or replacenment of damaged or
unservi ceabl e parts, conponents or assenblies; the energency manufacture of
non- avai l abl e parts; and the provision of technical assistance to using
organi zati ons.

ICW Interactive Courseware

IFT. Instrument Flight Trainer
LCPO. Lead chief petty officer
LPO. Lead petty officer

MCOT.  Aircraft M ssion Trainer
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Moti on Envel ope. An imaginary encl osure defined by the excursion limts of
novi ng equi pent conponent s

MET. M ssion Flight Trainer
MBDS. WMaterial safety data sheet

NAMT. Trainers which incorporate actual aircraft stock assenblies with
mechani cal and/or electrical actuation to sinulate functions

"0 Level Maintenance. Organizational |evel maintenance is that |evel of
mai nt enance which is the responsibility of, and is perforned by a using
organi zation on its assigned equipnment. Its' phases normally consist of
i nspecting, servicing, lubricating, adjusting and replacing parts, mnor
assenbl i es and subassenbli es.

CF/ NT. Qperational Flight/Navigational Trainer

OF/ WST. (Operational Flight/Wapons System Trai ner

CFT. perational Flight Trainer

PERFMIL. Perforated Metal

PGAB. Pai nted Gypsum Wl | Board

PT. Position Trainer

PTD. Painted

PTT. Part Task Trainer

Qr. Quarry Tile

SAMI.  Trainers which are used primarily in teaching troubl eshooting and

operational theory and typically use interactive nultipurpose displays
(1 MPDs)

SLR.  Seal er

TERR  Terrazzo

TEST. Tactical Environment System Trainer
TFR.  Trainer Facility Report

TRAINEE. Usually the pil ot

TT. Tactics Trainer

TTT. Tactical Team Trainer

VCT. Vinyl Conposition Tile

VTOL. Vertical Takeoff and Landing (sinulator)
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WL. Vinyl Vall Covering

WET. Weapons Systems Trai ner

WET/VS. Weapons System Trai ner/ Vi sual System

WT. Wapons Tactics Trainer

CUSTODI AN PREPARI NG ACTI VI TY
NAVY - YD2 NAVY - YD2

PROJECT NUMBER
FACR- 1183
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